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MC6809 PROCESSOR -20-BIT ADDRESS BUS 
DIRECTLY ADDRESSES UP TO 768K OF RAM 


Performance and capabilities never before possible are now 
available to you in the SWTPC S/09. Computer System.The 
S/09 uses the Motorola MC6809 processor, the most 
powerful 8-bit general purpose MPU available. It features 
more addressing modes than other 8-bit MPU's and an 
optimized consistent instruction set enhanced by powerful 
16-bit instructions. This, plus 24 indexing submodes, 
promote the use of modern programming techniques like 
position independent code, re-entrancy and recursion. 

The 20-bit address bus makes possible direct addressing of 
up to 768K of memory without any slow or clumsy pro- 
cesses such as bank switching. RAM memory is designed 
with independent control and array cards for economical 
expansion of memory. The DMA and the processor boards 
can access memory independently for different tasks. 


Multiuser capability is "built-in". No additional hardware 
is required to operate additional terminals. A dynamic 
memory management system can allocate available RAM in 
as small as 4K blocks to the various users or tasks. 

The dual-bus motherboard design used in the S/09 makes 
adding I/O ports to the system quick and economical. I/O 
address decoding for all I/O slots is supplied with the sys- 
tem. All serial I/O cards may be quickly programmed to run 
at standard baud rates from 1 10 to 38,400. 

Both multiuser and multitasking/multiuser operating sys- 
tems are available for the S/09. BASIC, PASCAL and an 
Assembler are immediately available. Editor and Debug 
programs are also available for use in system development. 


S/09 complete as shown with 128K bytes of RAM memory, one parallel and two serial I/O ports. . .$2,995.00 
128K memory expansion card $1,995.00 



SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Low-cost hard disk computers 

are here 


11 megabytes off hard disk and 64 kilobytes of fast RAM in a 
Z80A computer for under $10K. Two floppy drives, too. 
Naturally, it’s from Cromemco. 


It's a reality. In Cromemco's new 
Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at this price — 11 megabytes unfor- 
matted. 

You get speed — both in the 4 MHz 
Z80A microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro- 
second. You get speed in the hard 
disk transfer rate of 5.6 megabits/sec. 

EXPANDABILITY 

You get expandability, top. The 
high-speed RAM can be expanded to 
512 kilobytes if you wish. 

And the computer has a full 12-slot 
card cage you can use for additional 
RAM and interface cards. 

BROADEST SOFTWARE SUPPORT 

With the Z-2H you also get the 
broadest software support in the 


microcomputer field. Software Cro- 
memco is known for. Software like 
this: 

• Extended BASIC 

• FORTRAN IV 

• RATFOR (RATional FORtran) 

• COBOL 

• Z80 Macro Assembler 

• Word Processing System 

• Data Base Management 

with more coming all the time. 

SMALL, RUGGED, RELIABLE 

With all its features the new Z-2H, 
including its hard disk drive, is still 
housed in just one small cabinet. 



Hard disk drive at lower left can be inter- 
changed just by sliding out and disconnecting 
plug. Seven free card slots are available. 
Z-2H includes printer interface card. 


Included in that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is time-proved. Our 
equipment is a survey winner for 
reliability. Of course, there's Cro- 
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A @ 8V, 15A @ 
+ 18 V, and 15A @ -18V) for cir- 
cuitry you'll sooner or later want to 
plug into those free card slots. 

CALL NOW 

With its high performance and low 
price you KNOW this new Z-2H is 
going to be a smash. Look into it 
right now. Contact your Cromemco 
computer store and get our sales 
literature. Find out when you can 
see it. Many dealers will be showing 
the Z-2H-soon — and you'll want to 
be there when they do. 


PRESENT CROMEMCO USERS 

We've kept you in mind, too. Ask 
about the new Model HDD Disk 
Drive which can combine with your 
present Cromemco computer to give 
you up to 22 megabytes of disk 
storage. 
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Cromemco 

incorporated 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415)964-7400 
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MORE CAPABILITIES THAN 
ANY OTHER PERSONAL COMPUTER 

UNDER $1000* 


Compare the built-in features of the 
ATARI® 800™ with other leading personal 
computers. Whether you program it 
yourself or use pre-programmed car- 
tridges or cassettes, the ATARI 800 gives 
you more for your money. 

Run your own programs? Easy. Just 
plug in the 8K BASIC or optional 
Assembler language cartridge, and 
go. They're ROM based. That means 
more RAM for your programs. 

Also included with the ATARI 800 is 
an internal speaker and four separate 
sound channels, FCC approval, a 


A high-speed printer. And more to come. 

Graphics programs? No problem. The 
ATARI 800 offers 128 color variations: 

16 colors in 8 luminance levels. Plus 
29 keystroke graphics symbols and 8 
graphics modes. All controlled from a 
57 character ASCII keyboard. With upper 
and lower case. 

Or, program it our way. There are excit- 
ing programs available and many more 
on the way for the ATARI 800. Business 
programs. Home Management pro- 
grams. Entertainment. And with the 410 
audio/digital recorder, you can add 


Your way or our way, you'll find that 
the ATARI 800 is probably the most 
powerful computer that $999.99* 
can buy. 

And with that power, you get depend- 
ability. Dependability built into Atari's 
custom designed and fully-tested LSI cir- 
cuitry and lower component count, (less 
components, less chance for failure). 
But if anything ever does go wrong, 
you'll find a complete network of 
computer-connected Atari service facil- 
ities waiting for you throughout the 
country. 



built-in RF modulator, the ATARI 410™ 
Program Recorder and a high speed 
serial I/O. 

Peripherals? Add up to 48K of 
user installable RAM. Or up to four 
individually accessible floppies. 


Atari's unique Talk & Teach™ Educational 
System cassettes. 


Make your own comparison. Hands 
on. Anywhere computers are sold. Or, 
send for a free chart that compares 
the features of the ATARI 800 to 
other leading fully-programmable 
computers. 

'Suggested retail price $999.99, includes 
compurer console, program recorder 
and BASIC language cartridge 


A ATARI 

PERSONAL COMPUTER SYSTEMS 

1 265 Borregos Ave., Dept. C, Sunnyvale, California 94086. Call toll-free 800-538-8547 


©Atari 1979 

Cd A Warner Communications Company 


(In California 800-672-1404) for the name of your nearest Atari retailer. 
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EDITOR’S NOTEBOOK 


NO NUKE IS NOT GOOD NUKE 

Last year, in this column, I discussed the 
economy and made some predictions, all of 
which came true. Some readers felt the 
pages of INTERFACE AGE were not the 
place to discuss anything but computers and 
went as far as to refer to me as a Cassandra. 

OK, all’s fair and everyone is entitled to an 
opinion, and I expressed mine. This month I 
plan the same, but in the area of energy. 

During the latter half of 1 979, 1 became up- 
set, incensed, over the statements made by the 
anti-nuclear people. Of course, everyone was 
shocked and concerned about the Three Mile 
Island accident, and everyone from the Presi- 
dent to the man in the street has voiced his 
or her opinion on nuclear power plants. 

What really has me concerned is that the anti- 
nuclear people are flapping their mouths about 
something they really don’t know anything 
about. To make it worse, they aren’t offering 
any alternatives to the energy situation. 

Rather than develop a working method to 
solve the energy crisis, it appears that our so- 
called leaders and celebrities feel it is much bet- 
ter to point out the dangers of nuclear power. 

Sure I realize there is a certain amount of 
danger involved with a nuclear power plant. 
But did you realize that if an oil refinery blew 
up it could conceivably wipe out a 30 square 
mile area? Of course, you say there would be 
no after contamination, but that’s not true when 
you consider water and soil contamination. 

What I would really like to see is all of us be- 
come vocal and assertive to our representatives 


regarding energy. Don’t let a few egocentric 
celebrities solve our country’s energy prob- 
lem. Write or call your congressman today- 
give them your ideas and remind them that 
they can always be voted out or recalled. 

A VISIT TO THINKER TOYS 

Have you ever noticed that when a com- 
pany develops a reputation of being good 
and turns out excellent products they always 
have a tendency to do so? 

This is definitely the case of George Mor- 
row’s Thinker Toys. George’s 2 1 /2-year-old 
company has been in the business of turn- 
ing out high quality, reliable S-100 bus 
products. The company, housed in a func- 
tional warehouse office building, is set up to 
provide maximum efficiency in the building 
and testing of the company’s product line(s). 
Each of the 1 4 employees is trained to per- 



PHOTO 1 Jean Morrow at Thinker 


■( 


form a specific job, but are frequently cross 
utilized in other areas of the 1 1 ,000 square- 
foot production area. 

Jean Morrow, Photo 1 , George’s wife 
and general manager of the company, is in 
charge of the basic day-to-day operation of 
the company. George, being an engineer by 
trade, is engaged most of the time in design- 
ing new products and working on the S-100 
bus standard. 



PHOTO 2 8-inch disk for S-100 bus 


Recently Thinker Toys introduced their 
double-sided double-density 8-inch disk for 
the S-100 bus, Photo 2. This 600K bytes/ 
side drive is really significant since it offers 
high capability at a reasonable price of 
$ 1 1 49. Even more important is that you get 
Thinker Toys’ known quality and reliability 
at the same time. 

Because George realizes that software is 
just as important as the hardware, he is pro- 
viding a virtual disk BASIC, BASIC-V™, a 
DOS and DISKate™ assembler/ editor as 
part of the package. Sometime during the 
next few months Alan Miller will be review- 
ing these software offerings so you can get 
the full flavor of the Morrow system. 

Now if you think George has outdone 
himself, he has another disk system using 
hard disk technology coming soon. You 
really don’t want to miss out on the Thinker 
Toys’ offering for 1 980 so give ’em a call or 
write: George Morrow’s Thinker Toys, 
5221 Central Avenue, Richmond, CA 
94804, phone (415) 524-2101. 

COBOL AND OTHER SOFTWARE 

With the rapid advances being made in 
business computer systems, it seems only 
logical that similar advances should be 
made in business oriented system software. 

Although BASIC has been the mainstay 
of most business applications, it does have 
its limitations. Even though superb versions 
such as CBASIC and Microsoft’s BASIC(s) 
are available. 

One of the favorite business languages used 
by the maxi and mini side of the industry is 
COBOL— Common Business Oriented Lan- 
guage. It wasn’t until recently that the power 
of COBOL was available to the micro user. But 
Micro Focus™ LTD, 58 Acacia Road, St. 
John’s Wood, London NW 8 6AG, England, 
telephone 01-722 8843 or telex 285367 
MICRO FG, introduced a complete 
COBOL package for 8080, 8085, Z-80 or 
LSI 1 1 processors. The compiler known as 
CIS (pronounced kiss) COBOL is designed 


YOU MAY ALREADY OWN 

YOUR NEXT 1200 BAUD DECWRITER® 


UPGRAOE YOUR LA36 TO STATE-OF-THE-ART 
PERFORMANCE WITH THE DS120 TERMINAL CONTROLLER 



FASTER— The DS120 prints at up to 165 cps and maintains true 1200 baud throughput. This translates into lower costs in 
computer time as well as time savings for you. A 1000 character internal print buffer virtually eliminates the need for fill 
characters 

SMARTER— Our microprocessor control intelligently optimizes carriage movement by pnnting bidirectionally and auto- 
matically executing high speed tabs over any blank spaces in the text 

MORE VERSATILE— We offer more standard features than any 1200 baud teleprinter currently available A complete list of 
forms control and formatting features are programmable from the keyboard or via the data stream. The DS120 is 
equipped with both an EIA RS232-C interface and a 20 mA Current Loop interlace The unit communicates using the 1 28 
character ASCII set at baud rates from 1 10 to 4800 Full-duplex, half-duplex and echo plex modes may be selected from 
the keyboard The controller supports half-duplex transmission using both coded-character turn-around and reverse 
channel protocol. 

EASY TO INSTALL, EASY TO USE— The DS 1 20 replaces your LA36 logic card in a matter of minutes and is fully compatible 
with the existing electronics A comprehensive User s Manual provides detailed instructions for installation and 
operation 

RELIABLE— Our performance and reliability have been field proven in over 2500 installations. 

INEXPENSIVE — BUT NOT CHEAP— Although the DS120 is |ust about the lowest cost way to print at 1200 baud, we don't 
cut corners on quality The OS 120 is built for years of service using pretested, high reliability components from leading 
manufacturers Each unit undergoes a 48 hour test cycle before shipment and carries a 90 day warranty on materials and 
workmanship 

AVAILAOLE - We can deliver typicaMy within 30 days after receiving your order. Our stocking distributors are con- 
veniently located in major cities throughout the U S for even better delivery 

DATASOUTH COMPUTER CORPORATION 

627-F Minuet Lane*Char1otte, North Carolina 28210*704/523-8500 

DEC WHITER • <J a registered trademark ol Digits! Equipment Corporation installation o* the DS 120 will void arty DEC warranty or sttrv-ce contract 
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895 dollars brings you the creative genius < 
MicroAngelo. 


HIGH RESOLUTION INTELLIGENT GRAPHICS 


Graphics boards have come and graphics 
boards have gone. None have really given 
you all the features at a competitive price 
that you’ve wanted— UNTIL NOW! 


512 x 484 pixel display, from its own 32K 

S random access memory. 

Resident software emulates a terminal 
and also accepts high level commands for point, 
line, region, and variably sized and oriented 
character generation. 

■HHHL No snow, no jitter, no 

dropout. PERIOD. 


Z80 driven at 4 Mhz on its 
own bus, so no address space from 
. your host is used. 

Direct MicroAngelo 
via the light pen interface or 
high level software. 

High speed 
communication with 
your host over inter- 
rupting parallel 
ports. 

BOTNS; Room for 

up to 8K of PROM. 


60 Hertz interrupting real time clock. 

Drop it into any S-100 host and you’re up and 

running. 

Composite or direct drive output; provision to 
external sync for a 512 x 512 display. 



MicroAngelo is available now. Call Jim Mather at 
(703) 827-0888 or write us at Micro Diversions, Inc., 8455-D 
Tyco Road, Vienna, Virginia, 22180 and get creative! 
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New 1.2 megabyte 
quad-density disk. $1545. 


Now you can afford to put a 
million bytes of memory in your 
S-100 system. 

Introducing DISCUS 2+2™ 
full-size quad-density floppy disk 
system by Morrow. DISCUS 2+2™ 
gives you 1 .2 megabytes per disk- 
ette (600K bytes of double-density 
data per side). And it’s all address- 
able as easily as main memory with 
the system’s exclusive BASIC- V™ 
virtual disk BASIC software. 

Best of all, DISCUS 2+2™ comes 
complete, assembled, and ready 
to run for just $1545. Included in the 
system price are an S-100 con- 
troller, factory- mounted full-size 
disk drive, a complete library of 
pre-interfaced software, even cables 
and connectors. 

But you don't have to get your 
first million in one big megabyte. 
Morrow’s DISCUS/2D™ single-side 
double-density floppydisk system 
gives you 600K per full-size diskette 
for just $1149, complete and 
assembled. And when you want to 
expand to a full megabyte, just plug 
in a second drive . . . both the hard- 
ware and software are expandable. 

And if economy is a real concern, 
you can still get started on your 
million with Morrow’s DISCUS I™ 
250K single-density disc system. 

It’s delivered complete and 
assembled for just $995 . . . and 
will accept up to 3 more drives. 

All three Morrow disk systems 
meet the Proposed IEEE S-100 
standard and are compatible with 
2MHz, 4 MHz and 5 MHz S-100 
systems. A dual-drive cabinet is 
available as an option with any 
density you choose. 

Why set your goals low and slow 
with a mini-floppy system? Get 
started on your first million with a 
DISCUS™ full-size system by 
Morrow. See your local computer 
shop. Or write Thinker Toys™ 

5221 Central, Richmond, California 
94804. Or call (415) 524-2101, 
weekdays 10-5 (Pacific Time). 

(J) MorrovDesigns CIRCLE INQUIRY NO. 

Thinker Toys 



to run under a variety of operating systems 
including CP/M, RT 1 1, ISIS or CDOS. 

Although many programmers think of 
COBOL as a batch processing language, the 
CIS COBOL is designed for interactive user 
operations. Such things as screen formats 
and output displays, or printed forms are 
easily handled in the design of the language. 

Because we feel that COBOL is an impor- 
tant language, we are planning an indepth 
review by Alan Miller on several different 
available micro COBOLs. Throughout this 
year we will also be providing a number of 
high level useful business programs written 
in several versions of the powerful language. 

Since INTERFACE AGE will be carrying the 
COBOL banner in the 80s we are naturally 
looking for COBOL related articles. These 
articles should be business related rather than 
tutorial in nature. If you program in COBOL, 
get our style guide and share your knowledge. 

Still on the application scene is a Mail/File 
program from Galactic Software Ltd., 1 1 520 
Port Washington Road, Mequon, Wl 53092, 
(41 4) 241 -8030, Attn: Bill Schroeder. This 
$99 package is one of the most indepth 
mail list handling programs I have seen to 
date. Written in BASIC for the TRS-80, the 
program was almost two years in the mak- 
ing according to Galactic’s division 
manager Schroeder. 

What makes the package exciting is the 
definition of fields available to the user and 
the sort routines that are automatic. Even 
though the Mail/File system is not a database 


management system in basic design, it does 
handle records with a speed and accuracy 
that I have not witnessed in similar systems. 

Those of you who may be concerned 
over whether or not your secretary can im- 
mediately use Mail/File will be glad to know 
that as much time and money went into the 
development of the 31 -page, loose leaf 
user’s manual as did the actual software. 

MORE ON XITAN 

Since this past September, I have had a 
number of calls and letters regarding the 
status of XITAN and orders placed with 
them. As I mentioned in the November 
Editor’s Notebook, as far as anyone is con- 
cerned they are out of business. Neal Colvin 
called and suggested that anyone who has 
had difficulty such as paying for goods and 
not receiving them should contact Sgt. John 
Conroy at the Hanson, Massachusetts, 
Police Department, (617) 294-8081 . He is 
in charge of following up on any complaints 
against the company. Contact him directly 
rather than any former XITAN employee. 

SOME GREAT READING 

Those of you who are 6502 buffs will be 
glad to know that the magazine that you 
knew and loved as the Pet Gazette has been 
reformatted under the name of Compute. 

The new magazine is dedicated to telling 
the world about the 6502-based machines 
such as Apple, PET, and the Atari. If you’re 
upset over the change from the Pet Gazette, 



With these disks, I can turn your 
TRS-80 into a serious computer. 


I’m Irwin Taranto, and I've put the first com- 
puter into more than 300 different businesses. 

It’s taught me that the TRS-80 is an 
elegant piece of hardware despite its low 
price. Given the right programs, it can jump 
through hoops. 

Put simply, I have the right programs. Four 
of them are the genuine Osborne & Associates 
systems, originally designed for the $30,000 
Wang computer. I’ve made a few minor modifi- 


THE OSBORNE PROGRAMS 

Accounts Payable: invoice-linked, it reports, 
does checks and links to general ledger. 
Accounts Receivable: invoice -linked, it tracks 
invoices and aging, prints statement and links 
to general ledger. 

General Ledger: handles 1750 transactions each 
on 200 different accounts. Cash journal option 
available. 

Payroll: figures the pay, does the checks and all 
the bookkeeping. 

AND MY OWN PROGRAMS 

Inventory Control: gives immediate readout on 
any inquiry. It has many existing versions or can 
be individually tailored. 

NEW! Invoicing: linked to accounts receivable. 
Prints invoices and feeds data into receivables. 


cations, and they now work on a $4000 TRS-80. 
The other two programs I added myself. 

These programs are fully- documented, 
and you can buy the books locally or from me. 

I made them work on the TRS-80, and if you buy 
them from me, I’ll make them work for you. 

If you’re not sure about that, call the 
number below and get the names of some of 
the people who’ve bought all over the world. 
Then ask them. 

These programs cost $99.95 each. (The 
Cash Journal option on the General Ledger 
adds another $50.) That gets you the disk, all 
the instructions you need and my phone num- 
ber. If you call, we answer all your questions. 
If your question’s tough enough, I’ll talk to 
you personally. 

Because I plan to turn that TRS-80 of yours 
into a serious computer. 

Taranto 

& ASSOCIATES 

P.O. Box 6073, 4136 Redwood Highway, San Rafael CA 
94903 • (415) 472-1415. Add $3 per order for handling, 
6% sales tax in California only. If you don’t already 
have the books, add $15 each (invoicing book, $10). 
Mastercharge, Visa OK. 


don’t be. The Gazette is available in reprint 
form for $ 1 0 as a best of. 

Compute has taken over where the Gazette 
left off and is providing 6502 system users 
with really valuable information, from sorting 
routines to product evaluations. To subscribe 
to this journal send $9 for a one-year (6 
issues) subscription to: Compute, The Jour- 
nal for Progressive Computing, 900 Spring 
Garden Street, Greensboro, NC 27403. 

Those of you who are real meat and 
potato type computer nuts and have em- 
braced the Motorola 6800 series of CPUs 
will want to send $14.50 for a one-year 
subscription (12 issues) to: ‘68’ Micro Jour- 
nal, 3018 Hamil Road, P.O. Box 849, Hix- 
son, TN 37343. 

The ‘68’ Micro Journal is really a 
magazine designed just for you folks who 
can’t get enough of that wonderful 6800 
type technology. 

Realizing that any one magazine can’t be 
everything to all people, I personally feel 
that if you have an interest in this hard- 
hitting, fast-moving industry, you should try 
to subscribe to all the journals and papers 
that fit your specific needs. That’s why I really 
suggest that if you want to read a newspaper 
formatted journal that gets down to the nitty 
gritty of what’s happening in this fascinating 
industry, that you subscribe to Jim Warren’s 
Intelligent Machines Journal. 

Now don’t take this wrong. Even though 
Jim and I have the same last name, we 
aren’t related. And besides that I’m better 
looking. But what makes IMJ important is 
that on a bi-weekly basis, Jim and his crew 
cover all of the important news items in the 
industry in a clear, concise manner. 

Possibly even more important is that IMJ 
offers a two-way forum for readers to re- 
spond to the industry and vice versa in a 
timely fashion. 

Warren, who is known for his popular 
West Coast Computer Faires, feels that 
since he has made money through the 
faires, IMJ is to be a vehicle of returning 
some of it back to the industry. Although 
Jim and I frequently disagree on a host of 
subjects, I have to applaud what he is doing 
with IMJ. Send $1 8 for a one-year subscrip- 
tion (26 issues) to: IMJ, Dept. TW, 345 
Swett Road, Woodside, CA 94062. 

SOME GREAT THINGS 

How many of you have a TRS-80 and want 
to do such things as using it to write docu- 
mentation on? Well, first thing you do is get 
Mike Shrayer’s Electric Pencil™, modify the 
keyboard for upper/lower case, write your 
text and save it on disk. Then you send the 
disk to Dale Brown at Brown Graphic Press, 
2488 Summit Street, Columbus, Ohio 
43202. Within 24 hours, Dale will process 
the text and send you back beautifully type- 
set copy. Give Dale a call to get full particu- 
lars about the service at (614) 262-3491 . 

Should you be interested in speeding up 
your TRS-80 by 50%, you will want a 
Speedup board for $24.95. You might be 
interested at the same time in a reverse 
video board at $ 1 1 .95, to make your appli- 
cations a little more enjoyable. If these items 
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rve rmauyrouna a personm-- s S s „aTs, 

PntTlI^I lfpy I get excited about the Compucolor II. Its 

M. K a totally-integrated 8080 A system 

|| full color graphics display, built-in 5 IK mini- 

disk drive, and the best cost performance ratio 

available in a personal computer. 

The complete system is only S 1 595.*And that price includes 8K user RAM, RS-232C 
compatibility and random access file capabilities. 

Our 8 foreground and background colors will boost your comprehension, while 
introducing you to an exciting new dimension in BASIC programming. The vector graphics 
have 16,484 individuallv-accessible plot blocks. And the 13” diagonal measure screen gives 
you 32 lines of 64 ASCII characters. You also have the flexibilitv that comes with 16K 
Extended Disk BASIC ROM. 

Compucolor II offers a number of other options and accessories, like a second disk 
drive and expanded keyboard, as well as expandability to 32K of user RAM. Of course we 
also have a whole library of low-cost Sof-Disk™ programs, including an assembler and 
text editor. 

Visit your nearest computer store for details. And 
while you’re there, do some comparison testing. With all 
due respect to the 
others, once you see it 
you’ll be sold on the 
Compucolor II. 


Compucolor 
—Corporation 


l'n retouched photo of sc reen 
:: l .S. Domestic price 


Compucolor Corporation • Intecolor Drive • Technology Park/ Atlanta *Norcross, Georgia 30092 • Telephone 404/449-5996 
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A.C. POWER 
CONTROL for ALL 
COMPUTERS or 
COMPLETE TURNKEY 
SYSTEMS 

Interface TO the Real World with GIMIX Relay 
Driver Boards. Connects to any Computer 
through a 20 ma. current loop (up to 4 
Boards- 128 Relays per port). 

Interface FROM the Real World with GIMIX 

★ OPTO BOARDS (up to 34 switch closures with one 8 bit 
Parallel I/O Port) 

★ 16 BUTTON KEYPADS 

★ 35 BUTTON ALPHANUMERIC KEYPADS 


A Broad Range of 6800 Systems 
and Boards Compatible 
with the SS50 Bus 




MAINFRAME: Includes chassis, power 
supply, switches, fan and mother board . . $ 798.19 

16K SYSTEMS: Mainframe, plus 6800 CPU, 

16K Static Ram and choice of I/O $1344.29 

Other packages available. 


16K Static RAM 
Boards for the 
SS-50 Bus 


• Gold bus connectors 

• 4 separate 4K Blocks 

• Individual Addressing, 
Write Protect, and Enable/ 
Disable for each 



s 298 1 



Memories . . . 

As above 
with Sockets 
and Software 
control features 

s 368 16 


All GIMIX memory boards are assembled, 
Burnt-In for 2 weeks, and tested at 2 MHz. 
Add $32.00 for 250 ns parts 


Tl TMS 4044’s - 10% SUPPLY 

(Not an “equivalent”, but the real thing!) 

450 ns $5.90 each 250 ns $6.90 each 

8KPR0M BOARD $ 98.34 

4K PPD PROM BOARD, Burner and Duplicator . . 1 98 . 35 

2708’s each 7.90 

64 or 32x16 VIDEO BOARD 198.71 

80 x 24 SUPER VIDEO BOARD with user programmable RAM 

character generator 458.76 

Serial I/O’s 1 Port? 88.41 4 Port 198.43 

Parallel I/O’s... 2 PortS 88.42 8 Port 198.45 

Add $5. handling charge on orders under $200. 


Gimixc 

1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 • TWX 910-221-4055 
Quality Electronic products since 1975. 



meet your needs contact Bill Archbold Elec- 
tronics, P.O. Box 7123, Sacramento, CA 
95826, (916) 362-3627. 

Many of you are interested in circuit de- 
sign products for your hobby interests or a 



PHOTO 3 JUST WRAP Display 

school project. Two items that you will find 
really helpful are: JUST WRAP™, Photo 3, 
and CIRCUIT MOUNT, Photo 4. These items, 
selling for $1 4.95 and $6.95 respectively, are 
just two of the handy circuit supplies offered 
by OK Machine & Tool Corp., 3455 Conner 
St., Bronx, NY 10475, (212) 994-6600. 



PHOTO 4 CIRCUIT MOUNT Display 


OK manufactures just about all the sup- 
plies you could want to design circuits or 
even build complete systems. You can get 
their complete product catalog by contact- 
ing them directly or going into any com- 
puter or electronics store nationwide. You 
will find that the OK product line can be 
found just about everywhere. 

I know that many of you are really inter- 
ested in getting good test equipment and 
prototype boards. Continental Specialties 
Corp., 70 Fulton Terrace, P.O. Box 1942, 
New Haven, CT 06509, (203) 624-3103, 
is known for high quality test equipment and 
development prototype boards. 

Two items out of the many that they make 
are the LPK-1 Logic Probe kit for $21 .95, 


— - 


PHOTO 5 LPK-1 Logic Probe 


Photo 5, and the Proto Board 6, Photo 6, 
for $17.95. Both are really handy items to 
have around, and represent the low cost, 
high quality items available from CSC. 



PHOTO 6 Proto Board 6 

Getting a hard disk has, up until now, 
been a pretty expensive affair. However, 
Micropolis has broken not only the storage 
barrier but the price barrier by offering an 
8-inch Microdisk, Photo 7, using Winches- 
ter technology. 



PHOTO 7 Microdisk 


The new hard disk system sells in one, 
two or three platter configuration with 45 
megabytes unformatted, 30 formatted in the 
three-platter configuration. Using the three- 
platter systems, up to four can be daisy 
chained with a total capacity of 120 Mbytes 
plus an additional 1 .2M bytes of floppy 
storage can exist on the system. 

Notice that in the photo a cutout appears 
on the disk’s panel. This is space for a flop- 
py backup to be built directly into the hard 
disk system. 

The most exciting thing about the new 
Micropolis system is its pricing structure, well 
below $10,000 even for the three-platter 
system. The two-platter system is below 
$5,000. The user gets the drive in the con- 
figuration of his choice, an S-100 bus con- 
troller, interface cable and cord adapters, 
plus an OSM multiuser operating system. 

According to company officials Lifeboat will 
be coming out with CP/M optimized to make 
the most efficient use of the new hard disk. 

With the capability and pricing structure 
of this disk subsystem, all I can say is that 
other hard disk manufacturers are going to 
be hard pressed to compete with the 
Micropolis offering. If you want more infor- 
mation, contact your Micropolis dealer or 
Micropolis Corp., 7959 Deering Ave., 
Canoga Park, CA 9 1 304, (2 1 3) 703- 1121. 
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WH27 Dual Floppy Disk System 
$2595 suggested list 


WH14 Serial Printer 
$895 suggested list 






^5 


WH19 Smart Video Terminal 
$995 suggested list 




WH89 All-In-One 

Computer 

$2295 suggested list 


WH11 A 16-bit Computer 
$1895 suggested list 


You get flexible computer systems designed, built and tested to 
serve you in many ways — priced to pay for themselves quickly. 
Choose from 8-bit or 16-bit power, then add the peripherals 
to configure the system that best fits your needs. You get flexi- 
bility, expandability, reliability. 


The WH27's disk operating system was developed in conjunc- 
tion with DEC and supports BASIC and Assembly Languages... 
all available from Zenith Data Systems Dealers. 

The disk operating system for the WH89 All-In-One Computer 
supports MICROSOFT™ BASIC and Assembly Languages. New 
Autoscribe™ Word Processing Software is also available. 


The WH89 All-In-One Computer includes two Z80 microproc- 
essors, 5V4" floppy, high-resolution CRT terminal, professional 
keyboard and 16K RAM (expandable to 48K) — all in one com- 
pact unit. It's a complete, balanced system ideal for word proc- 
essing or any small business need. 

The powerful 16-bit WH11A Computer (DEC® PDP 11/03 com- 
patible) is designed around the DEC KD11-HA CPU and ac- 
commodates up to 64K bytes of memory. Add the WH27 Dual 
8" Floppy (DEC RX01 compatible) for vast storage capacity and 
immediate access to programs and data. For video output, add 
the WH19 Smart Terminal with professional keyboard, direct 
cursor addressing and eight user programmable keys. The 
WH19 is compatible with the DEC VT52 and ANSII Escape Mode. 
The WH11A System is ideal for the complex problems of busi- 
ness and ed ucation. 


The WH11A Computer runs all systems and applications soft- 
ware written for the DEC PDP-11/03 and that includes scores 
of practical programs for business, technical users and educa- 
tion. 


The people who build Zenith Data Systems hardware stand be- 
hind it. Service is available from 55 locations throughout the 
U.S. and at many more locations in Canada and Europe. There's 
always someone nearby. Your investment is protected. 


Zenith Data Systems are on display at your nearby Byte Shop, 
Computerland, FJeathkit Electronic Center, Microage Dealer or 
other qualified computer store. 


They're available and they're generous. Call (616) 982-3361 for 
details. 


Zenith Data Systems, P.O. Box 167, St. Joseph, MI 49085 

DEC is a registered trademark of Digital Equipment Corporation 






If it isn't Shugart, 
it isn't m ni flopp>; 


Shugart invented the minifloppy in 1976. 

Today there are more than 100,000 of the little drives 
in use. That's because users want the affordable 
random access data storage of the minifloppy. 

Shugart packs years of proven floppy 
drive technology into this tiny package. Up to 220 
kbytes of data storage. Fast random access of 
about one-half second. And high speed data trans- 
fer of 125 kbits per second. Plus sensible, 
maintenance-free features like write protect to 
prevent accidental data loss, an activity light to 
indicate when the drive is selected by your 
computer and a door interlock to protect your 
media from damage. 

Our proprietary read /write head provides 
maximum data interchange margins, and it is 


positioned precisely on the selected track by a 
patented spiral cam actuator. The DC drive motor 
with integral tachometer assures accurate diskette 
rotation and low heat dissipation. A die cast 
aluminum base plate provides a solid foundation 
for the drive. 

At Shugart, technology leadership is more 
than a slogan, it's a commitment. Get reliability 
and value when you invest your money for floppy 
disk storage. Ask for the standard of the industry, 
minifloppy. If it isn't Shugart, it isn't minifloppy. 

Shugart 

435 Oakmead Parkway, Sunnyvale, California 94086 


See opposite page for list of manufacturers featuring Shugart’s minifloppy in their systems. 

TM minifloppy is a registered trademark of Shugart Associates 
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A NEW WAY TO TEACH AND LEARN 

Dr. Portia Isaacson, the lady who heads 
up the education programs at Electronic 
Data Systems, dropped by to tell me about 
EDS’ new concept in computer teaching 
and learning. 

The concept, called Evolution 1 , is an in- 
teresting concept in that it uses broadcast 
quality video tapes to teach everything from 
how a computer works to BASIC. 

Dr. Isaacson says that each course is scripted 
by professionals in each given area and a top 
production company in San Francisco pro- 
duces each tape. You really wouldn’t expect 
anything less from EDS, would you? 

Evolution 1 is aimed primarily at two mar- 
kets. The first is computer stores, where it 
will assist in the sale of computers and aid in 
teaching the rudiments of computers and 
the BASIC language. The other is in cor- 
porations that need to have a method of 
high level, low cost instruction. 

EDS has a complete marketing plan for 
this unique approach in computer instruc- 
tion and more details can be obtained by 
calling or writing: Evolution 1, Electronic 
Data Systems Corp., 14580 Midway Road, 
Dallas, TX 75234, (800) 527-0278. 


FIVE BOOKS YOU NEED TO HAVE 

I really don’t know how Bob Albrecht and 
crew do it. Just about every two months I get 
a new set of books authored by the terrible 
trio of Albrecht, Finkel and Brown. This 
time from John Wiley and Sons, they are 
BASIC for Home Computers a self-teach- 
ing guide, and Atari BASIC. Both books sell 
for less than $6 at your local bookstore or 
computer store. They are really top notch 
and just what the dragon ordered if you’re 
just getting into the computer field. 

From the same publisher is Personal 
Computing by Daniel R. McGlynn. This 
263-page book gives the first time reader an 
excellent overview of computers, languages 
and an excellent index of just about all the 
computer stores around the country. For 
$9.95 it can’t be beat. 

The book that will probably get the repu- 
tation as being the 6502 bible comes from 
Osborne/McGraw Hill. 6502 Assembly 
Language Programming by Lance A. 
Leventhal, gives an indepth understanding 
of the powerful little processor. 

As with all things written by Leventhal, 
nothing is left to chance. A great deal of care 
has been taken by the author to adequately de- 
scribe each and every function. At $9.50 this 
book is a steal and would be at twice the. price. 

Dilithium Press of Portland, Oregon, has 
recently published a book called From Dits 
to Bits by Herman Lukoff. Available from 
any computer store and most book stores, I 
am sure this $12.95 book will become the 
classic of the industry. 

Within the pages of this book, Lukoff, 
who passed away September 24, 1 979, de- 
scribes how some of the concepts and pro- 
cedures that we use today came about either 
by design or accident or just because it 
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worked. This book you won’t be able to put 
down once you start reading it. For the first 
time you will be able to relive the wonder 
and excitement of the first computers with 
the men and women who made them happen. 

SOME INTERESTING ITEMS 

John Dilks, the father of the Personal 
Computing shows back east, is opening a 
computer store, Photo 8, in the New Jersey 
area. John has no intentions of competing 
with any of the existing stores, but plans to 
service the South Jersey area. 

John will be featuring systems by Cro- 
memco, Electronic Control Technology, Elec- 
tro Analytic Systems, Ithaca Intersystems and 
software from Micro Pro and Cromemco. 
John says his store is planned to be a friendly 



PHOTO 8 John Dilks of 
Personal Computing 


place to come see and enjoy. So all you east- 
ern folks drop in, write or call John Dilks, 
Personal Computing Inc., Rt. 1, Box 242, 
Mays Landing, NJ 08330, (609) 653-1 1 88. 

Did you know that Tandy is now offering 
their Radio Shack Model II computer to 
OEMs? You add the value in the form of soft- 
ware and either sell it under your name or the 
Tandy label. Very interesting to say the least. 

Toshiba has introduced a video disc stor- 
age system with read/write capability using 
laser technology. The disc is capable of stor- 
ing up to 10 million bits. The system isn’t 
currently available but has a price tag of 
$36,000, but wait till NCC. Betcha it’s half 
the price — better watch out IBM. 

A lot of rumors floating around about 
Hewlett Packard and their introduction of a 
small system. Recently HP did a little 
reorganization of the desk top computer 
division and the computer systems group, 
probably preparing for bigger and better 

Continued on Page 144 


Look for 
Shugart drives 
in personal 
computer systems 
made by these 
companies. 


Altos Computer Systems 

2378-B Walsh Avenue 
Santa Clara. CA 95050 


Apple Computer 

10260 Bandley Dr. 
Cupertino. CA 95014 


Commodore Business Machines, Inc. 

3330 Scott Boulevard 
Santa Clara. CA 95050 


Digital Microsystems Inc. 

(Formerly Digital Systems) 
4448 Piedmont Ave. 
Oakland. CA 94611 


Industrial Micro Systems 

633 West Katella. Suite L 
Orange. CA 92667 


North Star Computer 

2547 9th Street 
Berkeley. CA 94710 


Polymorphic Systems 

460 Ward Dr. 

Santa Barbara, CA 93111 


Problem Solver Systems 

20834 Lassen Street 
Chatsworth, CA 91311 


Processor Applications Limited 

2801 E. Valley View Avenue 
West Covina, CA 91792 


Technico Inc. 

9130 Red Branch Road 
Columbia, MD 21045 


Texas Electronic Instruments 

5636 Etheridge 
Houston, TX 77087 


Thinker Toys 

1201 10th Street 
Berkeley, CA 94710 


A.Shugart 
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USE OUR 

BUSINESS SOFTWARE 
for 

GREATER PROFIT 
through 

MORE EFFICIENT 
OPERATION 
INCLUDES : 

GENERAL LEDGER 
ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 
v ORDER ENTRY 

INVENTORY CONTROL 


This totally integrated, single entry 
system is easy to learn and easy to 
use because it is "Menu" oriented. 


The software requires a minimum system 
consisting of 48K memory, CRT, 
Printer, dual floppy disc. It is ready 
to run on the following systems : 

DEC PDP-11 
V AM -100 

PASCAL MICROENGINE 
CIT PENSE'E 

We are working on the following 
systems and feel we can install our 
software on them within 30 days AFD: 
Data General, General Automation, LSI 
4/10,4/30, Some Z80 Systems 

Price for the total system is 
$2995.00. Order a user manual ($25.00 
plus $2.00 shipping & handling) or the 
Demo Floppy & Manual ($65.00 plus 
$2.50 shipping & handling) to reserve 
this price for you beyond our expected 
price increase Nov 1, 1979. 


TO ORDER USE OUR TOLL FREE NUMBER 

1 800 437 4774 

VISA AND MAST’ERCHARGE WELCOME 
OR SEND CHECK OR MOflEY ORDER TO 

P. S. INC, 619 NP AVE, BOX 2017A 
FARGO, ND 58107 
(PH) 701/235-8145 
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LETTERS TO THE EDITOR 


QUERY FROM SOUTH AMERICA 

Dear Editor: 

The purpose of this letter is to request in- 
formation on word processing systems for 
commercial uses. The system may have 
other business applications also, but it must 
have capability for a practical and proved 
word processing, printing all the Spanish 
peculiar characters (accent on vowels and 
the letter n with a tilde). 

The intention is to purchase one system 
with all the necessary hardware and software 
and based on performance, commence im- 
portation in quantity. 

Arturo H. Carou, Managing Director 
Servicios de Comercialization S.C.A. 

C.C. 146 Sue 13B 
1 425 Buenos Aires, Argentina 

Mr. Carou , a number of our advertisers of- 
fer such systems. Also, we think you might 
find some good ideas in the new product 
section. 

DISAGREEMENT ON MOD II 

Dear Editor: 

I would like to point out an error in your 
story covering the new TRS-80 Model II in 
the July issue. 

On page 58 you state that the TRS-80 
Model II and the IBM 5110 both have a 
storage capacity of up to 2 million charac- 
ters. However, you are comparing the 51 10 
with the standard 2 disk drives to the Model 
II with four drives. Using the highly reliable 
double density, double sided format, the 
51 10 will provide up to 1 .2 megabytes per 
diskette. (A total of nine formats are available 
on the 5110, the lowest being the 3740 
interchange format.) 

With the total capacity of four drives, the 
51 10 will hold up to 4.8 megabytes. 

More important than simply total capacity 
is the nuisance of changing diskettes. I have 
been writing a membership package for the 
Dallas Museum of Fine Arts over the past 
year. As we format the diskettes, 800,000 
bytes for primary records at 256 bytes each, 
with additional files for index and address 
out sort access, we hold 3200 records per 
diskette. We use six data diskettes for the 
membership of over 1 5,000. A similar 
system on the Model II would require- at least 
twice as many diskettes for data and certain- 
ly require that two diskette drives be taken 
up with programs, not the one we use on 
the 51 10. 

Maybe these compromises would be 
acceptable to save money, but the two are 
not as equivalent as you claim. 

Mike Firth 
Dallas, TX 

ABOUT MOD II PRINTERS 

Dear Editor: 

Last week I purchased the July, 1 979 
issue (Volume 4, Issue 7) of INTERFACE 
AGE at a local computer store. I was very in- 
terested in your article about the Radio 
Shack TRS-80 Model II computer. After 
reading it I must say that I enjoyed it and 
found it informing, but I have a question. 

On page 54, under the “Hardcopy” para- 
graph, you wrote “According to Radio 


Shack officials, other printers will be offered 
during the next several months that will pro- 
vide even further capabilities.” 

I have a Model II on order, and I’ve been 
considering the Line Printers II and III as 
possible additions. Can you give me any addi- 
tional details about the new printers: features, 
prices, etc. I personally have been unable to 
find out any information from the local 
Radio Shack stores or the computer center. 

In the same issue of the magazine there 
was another article titled “The Pascal 
Notebook, Chapter Two.” Can you tell me 
in which issue did Chapter One appear. 
Also, will there be any chapters after Three? 
Thank you. 

Jeffery J. Kibalo 
Bayside, NY 

Jeff, Radio Shack's main printer offerings 
are those mentioned in the article. How- 
ever, they are always looking at other 
models to enhance their product. 

You might look at our November issue 
for other possible printer ideas. 

Regarding the Pascal Notebook, it began 
with the June issue and finishes with the 
April 1 980 issue. 

WHO S PLAYING GAMES? 

Dear Editor: 

Your astrology program (April 79) does not 
run properly. So I wrote the author, Mike 
Erlewine with an inquiry and an SASE. No re- 
ply. Anger! Now he writes in the August/ 
September issue lambasting himself for not 
having a run that matches the program. 

Did you put the author’s name in by mis- 
take? I agree with the letter that the program 
may have subterranean bugs that are hidden 
but deadly. 

David O’Neil 
Greenacres, FL 

David, your points are well taken, and yes we 
did inadvertently put Mike Erlewine’s name 
on the letter in the August/September issue. 

ANOTHER ANSWER TO “I THINK” 

Dear Editor, 

Yes, we need the microcomputer in the 
home. 

BUT, no one can tell me how I can hook 
up my PET (or any other) to economically 
turn on my sprinklers, etc. 

I do not want to balance my checkbook 
with the PET. I can do it faster in my head. 

I do not want to just be able to play 
games, although I think “Bridge” and 
“Chess” programs are great. Star Wars 
doesn’t do much for me, nor Pong, etc. 

I want (and will pay for) useful home or 
office controls that the computer can per- 
form faster or easier or more consistently 
than I can. 

Sure, you’ve told me how to catalog 
recipes and where in the U.S. I can locate 
parts for my ’32 Chevrolet. BUT is this all 
that I can expect to be able to accomplish? 

How about controlling sprinklers; the 
home heater that turns on if the temperature 
is below 68 °F to get the house warm by the 
time the wake-up music or news starts; that 
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DYNABYTE 

The Business Computer System 
That You Can Afford. 



Field Tested Programs: Over 
600 Dynabyte systems are in 
use across America generat- 
ing timely reports, P & L 
Statements, Payroll, Ac- 
counts Payable, Accounts 
Receivable, Inventory Con- 
trol, Data Base Management, 
Word Processing and cus- 
tomized programs. Dynabyte 
supplies high level lan- 
guages for specialized needs 
including BASIC, FORTRAN, 
COBOL and PASCAL. 

Expandable Diskette Mem- 
ory: You can select from 5%" 
or IBM compatible 8" flop- 
pies with compact single 
station memory storage from 
650,000 words up to 2 million 


words; or multiple terminal 
systems with 10 million 
words of storage capacity. 
You can start small and then 
add more memory and multi- 
tasking functions as needed 
by your growing business. 

Price, Performance, Service: 

Dynabyte offers the com- 
puter business system you 
need at a price you can 
afford, with proven reliabil- 
ity, supported by a growing 
network of dealers. For more 
facts, Contact Dynabyte 
Sales at (415) 329-8021. 

■■■ 


115 Independence Drive 
Menlo Park, CA 94025 
TWX: 910-373-2019 


For less cost than a new 


company car, you can own 
an expandable computer 
system that will fully auto- 
mate your business. And 
your bookkeeper can run 
the system with just a few 
hours of training, on-site, in 
a single day. 
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SSG’s general accounting, data inquiry, mailing, and 
communications software packages are bringing real 
computer power to hundreds of businesses right 
now They are ready to go to work for your business. 

The Honest-To-Business $12,000 Computer 

Our software will power DYNABYTE, CROMEMCO, 

IMSAI, NORTHSTAR, ALTOS, MICROMATION, DIGITAL 
SYSTEMS, or other Z-80 or 8080 based computers 
through your General Ledger, Accounts Receivable, and 
Accounts Payable. And maintain a conversational 
data-base query system, store and print your mailing list 
and labels, produce and edit correspondence, address 
it from your mailing list, and more. The price for a total 
system— hardware and SSG software— ranges from 
$8,000 to $14,000. 


Some Pleasant Surprises 

Your computer retailer can give you a demonstration 
and literature. You might find a solution just right for 
your business with“off the shelf” prices and delivery 
times. Or we will be happy to send you literature direct, 
including a list of our dealers and compatible hardware. 
Write us, or call. 


The SSG product line includes these outstanding packages: 

General Ledger LETTERIGHT Letter Writer 

Accounts Receivable NAD Mailing System 

Accounts Payable QSORT Sorting System 

CBASIC-2 WHATSIT? Data/Query System 


Real Business Computing 

Our Business Software packages are designed to be up 
and running and working for you in a matter of hours. 
Without expensive reprogramming, technical staff addi- 
tions, or costly trial-and-error. Our quality is high, our 
documentation practically self-instructive. The applica- 
tions are flexible and extensive, designed to meet and 
exceed the requirements of most small to medium busi- 
nesses. Real computer solutions at microcomputer prices. 


Structured Systems Group 


5204 Claremont Oakland, California 94618 (415) 547-1567 


* Complete prices will vary with equipment and software selected. Required : 
8080 or Z-80 based computer running a CP/M or CP/M-compatible 
disk-based operating system. Your retailer or SSG can advise on specifics. 
(CP/M is a product of Digital Research.) 
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simultaneously turns the coffee pot on; starts 
the tap water running so it’ll be hot in “X” 
minutes for my shave and shower, etc. 

Then, where both spouses work, heat or 
cool the house for the evening; read-out 
program from prior input as to plans for the 
evening or weekend, TV programs, visits, 
kid’s plans, timing, etc. 

It should also perform a similar wind-down 
in the evening. If you normally retire after 
watching the 1 1 P.M. news, heater could cut 
back early for house to cool for sleep; all 
doors, windows and gates automatically lock; 
check out of smoke and burglar alarms, and 
a single, bedside pushbutton turns off all 
non-necessary electricity for the night. 

Today, household microcomputers are 
only for the hobbyist or children playing 
games or simple learning. Two years ago, 
when I bought the PET, I thought the above 
was then realistic. Maybe next year?? 

D. F. Ward 
Orange, CA 

AND ANOTHER 

Dear Editor: 

What is the future of the home computer in- 
dustry? The good news is that it’s rosy; the bad 
news is that it points toward specialization. 

The good news: with U.S. labor costs at 
lofty levels, and perennial labor shortages in 
northern Europe, home computers will ex- 
pand into labor-intensive tasks like bees in 
an alfalfa field. Communications and infor- 
mation retrieval are ripe. Most mail is elec- 
tronically transmittable, short-circuiting the 
gas-guzzling, labor-hungry, antiquated prac- 
tice of mailing paper. As the now-chronic 
shortage of newsprint worsens, periodicals 
will “go electronic.” 

Computers will answer telephones, take 
messages, and transmit information (manu- 
facturers: design a machine that will make a 
doctor’s use of his or her home telephone 
more efficient, and the medical world will 
beat a path to your door). 

Home computers, or “black boxes”? Ay, 
there’s the rub. The computer user will be 
naive, and his machine, dedicated. Most citi- 
zens have little use for general-purpose ma- 
chines. Using a micro to balance a checkbook 
is like killing flies by firing a shotgun at 
them. But talk to my banker, who can save a 
fortune by sending me my statement in elec- 
tronic form, instead of on ever-scarcer paper 
at always-higher postal rates. 

The informed-user, general purpose market 
is not far from saturation, a development 
astutely recognized by Tl in its design of the 
99/4. The explosive growth will now shift to 
“black-box” applications. Today is the hey- 
day of the Renaissance-man hobbyist, the de- 
signer-solderer-programmer-keypuncher- 
repairman. I find his imminent passing a bit 
sad. But another frontier will no doubt 
emerge to challenge the pioneers. 

Carl Elvin Whitney 
San Francisco, CA 

AND ONE MORE 

Dear Editor: 

A micro in the average home is a marketing 
goal looking for a need to satisfy. At the pre- 


sent time, the micro is too expensive, mysteri- 
ous and unnecessary to be a commercial 
success. A real need or an advertising cam- 
paign to create one simply doesn’t exist. 

Even the names are confusing. Are we 
talking about a minicomputer, a micro- 
processor, or a personal computer system? 
Regardless of the technical distinctions be- 
tween a computer and a processor, the hard- 
ware needs one good name for advertising 
purposes. The term must be standardized. 

In addition, persons not involved in data 
processing are not regularly exposed to the 
micro or the mini because the equipment is 
not a common item in retail stores. Part of 
the success of Radio Shack’s TRS-80 is 
probably the availability of a working floor 
model in so many of their retail stores. Ex- 
posure encourages familiarity and the 
possibility of a personal application. 

Most non-DPers probably consider the 
micro to be an expensive electronic game. 
The marketing of computer games for 
sports and attachments for games on the 
television screen encourage this belief. Who 
needs a mini for Tic Tac Toe? 

The problem of finding a marketable need 
for the micro in the home definitely illus- 
trates one of the theories of Marshall 
McLuhan. When technology produces a 
means of communications, the industry 
searches for a message to be delivered by 
the new invention. McLuhan theorizes that 
the new means of communication is usually 


filled with the content from an older system. 
For example, televisions were produced and 
there was a need to find something to show 
on them. An easy solution was to show 
movies. Even today, what would television 
programs be like without movies? 

Since the TV industry is still using the 
older content from movies as a major mes- 
sage, it isn’t surprising that the micro in- 
dustry is still searching for the most market- 
able content for home applications. To pro- 
gram pencil and paper activities such as 
checkbook balancing, recipes and colorful 
graphics definitely supports McLuhan ’s 
theory that the new takes from the older 
means. From the consumer’s point of view, 
who needs electronics when the older 
method with pencil and paper is efficient, 
portable, familiar and inexpensive? 

There is no reason why the micro shouldn’t 
continue to follow the commercially suc- 
cessful example of the calculator. However, 
English must be the language. Instead of a 
lot of add-on options at separate prices, the 
basic unit should include a variety of com- 
ponents blended together into an attractive 
package. And the equipment must be readi- 
ly available in a variety of retail stores. 

Another way to increase the commercial 
power is to have a successful TV star in a 
series use a personal computer system in a 
dramatic and practical way. In other words, 
transform Batman’s communication center in 
the Bat Cave into today’s micro marketplace. 



5-10 times faster... 
and more! 

Meet Pascal/Z, IM the fast, flexible compiler with 
higher speed, greater efficiency and improved debugging 

■ True Z-80 native code Pascal compiler — 5-1 OX faster 
than competing P-code implementations — no interpreter 
required. 

■ The only multi-tasking Pascal — produces ROMable 
reentrant code. 

■ Optimized for fastest execution — recognizes and 
exploits special cases. 

■ Easily transportable — all hooks to your system made 
through support library 

■ Includes IEEE standard floating point package 
Single copy on CP/M-compatible disk includes compiler, 
companion macro-assembler & source of the library, $275. 

OEM licenses available. Write or call for more information 

□ODfeO'% v SfeOODS “ 

Ithaca Intersystems Inc., 1650 Hanshaw Road/RO Box 91, 

Ithaca, NY 14850/60/257-01 90/TWX: 510255 4346 

& 1979 Ithaca Intersystems Inc 
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FINANCIAL TAX 

ACCOUNTING PREPARATION 

SOFTWARE SOFTWARE 


A generalized, interactive 
bookkeeping and accounting 
system created by our staff of 
CPA’s for our accounting 
practice. The system includes 
all of the accounting journals, 
ledgers, and reports 
necessary for a complete 
accounting package (i.e. 
general ledger, payroll, 
receivables, payables, 
financial statements, plus a 
few things not found 
elsewhere.) This is a tried and 
true system with over two 
years of six and seven day per 
week usage. 

The PJA Accounting System 
with documentation is avail- 
able for $500. An Alpha Micro 
computer with either floppy 
or hard disk is required. 
Dealerships are available. 


CIRCLE INQUIRY NO. 54 


An on-line, interactive, in- 
dividual income tax 
preparation system created 
by our staff of CPA’s for our 
tax practice. The system 
prepares Form 1040, related 
forms, and schedules found 
in typical returns. This system 
allows the tax professional to 
avoid most of the mechanics 
of tax preparation, greatly 
increases his/her produc- 
tivity, reduces errors, and 
reduces total time required to 
finish a return. 


The PJA Tax System with 
documentation is available 
for $500. An Alpha Micro 
computer with either floppy 
or hard disk is required. 
Dealerships are available. 
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CERTIFIED PUBLIC ACCOUNTANTS 


611 West Ninth Avenue 
Anchorage, Alaska 99501 
(907) 272-7261 or 279-2351 


Part of the problem is the temptation to 
consider the mini or micro as simply another 
electronic marvel. It isn’t merely one more 
technical curiosity. It is that catalyst that unites 
a variety of electrical and electronic devices. 
The micro is already compatible with the tele- 
phone, printers, cassettes, calculators, key- 
boards, visual displays, and other computers. 

In the future, the home computer system, as 
the electronic manager of detail and other elec- 
tronic devices, will monitor and adjust energy 
use, fire sensors, security alarms, budgets, 
accounts receivable and payable, tax records, 
entertainment centers, and home offices for 
lawyers, engineers and others. 

Owen Kerr 
Buffalo, NY 

PHARMACY SOFTWARE 

Dear Editor: 

We would appreciate articles about soft- 
ware applications for pharmacy — specific- 
ally prescription filling and record keeping. 
The usual business applications of accounts 
receivable, payable, payroll, general ledger 
are available OK. 

There are some pharmacy packages 
available as a turnkey system where the soft- 
ware is tied into the hardware. Two of the 
larger ones are run on IBM Series 1 equip- 
ment and the Behrens system run on Bur- 
roughs equipment. But these are sold only 
as a package. 

I have seen about a dozen pharmacy sys- 
tems but they all have some major defect as 
would apply to my business, and do not of- 
fer flexibility of hardware in an otherwise 
desirab|e system. 

Would appreciate a program or series of 
programs for prescription processing and 
record keeping, written exp. in BASIC. 

Walter C. Daniels 

Daniels Pharmacy 
Mechanicsburg, PA 
We are looking into this area, as we are all 
business applications. We hopefully will 
have at least one for our September/80 
Medical issue. 

WHERE TO BUY 

Dear Editor: 

Please inform me where in New York City 
there are computer stores that sell the small 
personal type computers. I read your 
magazine but it seems that all the places you 
advertise are on the west coast. I have 
checked the yellow pages but only see the 
large corporations listed, not stores that 
would deal with my type of purchase. 

I have checked the Radio Shack TRS-80 
but would like to inspect other brands before 
I invest my money in one system only to find 
that I was not satisfied because / failed to in- 
vestigate further. 

Robert A. Liddell 
Bronx, NY 

Bob, just to name a couple: Byte Shop of 
Long Island and John Owens & Associates, 
Staten Island. We hope that helps some. 

COMMON PILOT 

Dear Editor: 

We appreciate the positive review of 
COMMON PILOT which appeared in the 


October issue last year. SWTPC is currently 
distributing an improved version of COM- 
MON PILOT which supports random ac- 
cess disk files (under FLEX 2.0) and a 
graphics command with provision for direct 
cursor addressing, point, and vector plotting 
and erasing. Obviously the graphic com- 
mand requires a particular terminal, in this 
case the CT-82. The COMMON PILOT 
manual has been rewritten and now includes 
an index and two short sample programs. 

COMMON PILOT is now available on a 
number of other systems including 8080/ 
Z80 under Helios, North Star, CP/M, or 
TRS-80 DOS, Terak, TERC and any ma- 


chine running UCSD Pascal. Other imple- 
mentations are in progress including a 
multi-user version for the 6809. 

We agree with the reviewer that for a few 
people the tone of the story in the sample 
program HORMUZ may be offensive. The 
purpose of including the program is to 
make it very obvious that COMMON 
PILOT allows the author to give the pro- 
grams a personality or tone, something that 
would be very difficult to program into a 
BASIC program. 

George Gerhold 
Micropi 
Lummi Island, WA 



Bask Cat 


A Cat acoustic modem lets your 
computer talk face to face with 
any other compatible computer 
or terminal within reach of your 
phone. It takes the data you type 
into your terminal and sends it 
out over standard telephone 
lines. It’s that simple. 

Talk to your office computer 
from home. Send or receive data 
from anywhere. Swap programs 
in Basic, Pascal, Fortran, Cobol 
or whatever — it doesn’t matter 


to Cat. It’s the accurate, reliable, 
affordable (under $199) modem 
that talks your language. 



Tie your computer into the world. 
Call for details 


( 800 ) 423-5410 

In California (213) 996-5060 


Available at Hamilton/ Avnet, Kierulff Electronics, Byte Shops, Computerland, 
and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
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UPDATE 


NORTH STAR 


Ace Reporter means business! 
This superb data base manager 
and report writer gives you posi- 
tive control over every aspect of 
your business. 

Accurate information, promptly 
available and well presented, can 
save you money and increase 
your profits. 

Information about receivables, 
payables, sales prospects, sched- 
ules, inventory, cost tracking, 
estimating. Information organized 
the way you want it and presented 
the way you need it, in tables, 
labels, statements. 

Ace Reporter helps you design 
a data base to your personal 
specification. And report formats 
that tell you just what you need 
to know. In a few minutes at 
your terminal even if you have 
absolutely no programming 
experience. 

You can’t afford not to have 
Ace Reporter working for you. 
It puts you in control. It gives 
you the edge for lower costs and 
higher profits. 

Ace Reporter starts earning 
for you the day it arrives. But it 
won’t arrive until you order it. 
Order today for just $240 in- 
cluding disk and excellent man- 
ual. (CA add $14.40 tax). 


RLM Associates 
1077 Ticonderoga 
Sunnyvale, CA 94087 
(408) 245-9441 


ACE REPORTER 


GRADUATE FELLOWSHIP 
APPLICATIONS 

The Charles Babbage Institute for the His- 
tory of Information Processing is accepting 
applications for a Graduate Fellowship to be 
awarded for the 1980-1981 academic year 
to a graduate student whose dissertation will 
be on some aspect of the history of com- 
puters and information processing. 

Priority will be given to students who have 
completed alLcourse work and have com- 
pleted all requirements for the doctoral 
degree except the research and writing of 
the dissertation. However, even incoming 
graduate students will be considered. 
Students from all nations are eligible. The 
stipend will be $5,000 plus an amount up 
to $2,500 for tuition and fees. The Fellow- 
ship may be extended for a period of one to 
three years if continued support is merited in 
the eyes of the Selection Committee. 

Thesis topics related to aspects of the 
development of the information processing 
industry and concerned with specific tech- 
nological developments in the information 
sciences, especially if they also deal with the 
economic and organizational milieu of the 
developments, will be given priority. 

Applications should be sent to Mr. Paul 
Armer at the Charles Babbage Institute, 701 
Welch Road, Suite 224, Palo Alto, CA 
94304, by March 15. Applications should 
include biographical data and a research 
plan or design. Applicants should arrange 
for three letters of reference, certified tran- 
scripts of college credits and GRE scores to 
be sent directly to the Institute. 

CAI PROGRAMS IN 
VIRGINIA SCHOOLS 

The Craig County (Virginia) Public 
Schools have recently placed L II TRS-80s 
in pilot programs in both elementary and 
secondary schools. These machines are be- 
ing used with Computer Assisted Instruction 
(CAI) programs and educational programs. 

Because of an apparent scarcity of CAI 
programs, K-12, school personnel and ad- 
vanced secondary students are developing 
such programs. This process is quite slow, 
however, when the ultimate objective is to 
offer CAI in a variety of subjects at all grade 
levels. 

Craig County Public Schools are seeking 
other schools and/or individuals interested 
in exchanging programs they have devel- 
oped and are asked to contact Earl R. 
Savage, Craig County Public Schools, P.O. 
Box 245, New Castle, VA 24127. 

VIEWDATA 80 

Technology Marketing Analysis Corpora- 
tion (TMAC) has been named the North 
American Coordinator for Viewdata 80, the 
first major international exhibition and con- 
ference on video-based systems and micro- 
computer industries. The conference will 
take place March 26-28 in London, Eng- 
land at the Wembley Conference Center. 

Over 5,000 buying authorities and repre- 
sentatives from European broadcasting 
authorities and private companies are ex- 


pected to attend Viewdata’s technical con- 
ferences and commercial exhibits. A high- 
light of Viewdata 80 will be the Prestel 
Show, a technical extravaganza produced 
by the British Post Office. Other major ex- 
hibits to date include Phillips Industries, 
GEC, Logica, and Link House, as well as 
national representatives of France and Ger- 
many. 

For more information contact TMAC at 
680 Beach St., Suite 248, San Francisco, 
CA 94109, (415) 474-3000 or (800) 
227-3477 outside of California. 

CSC WINS ARMY PACT 

Computer Sciences Corporation has 
received a one-year contract, with two one- 
year options, from the U.S. Army Computer 
Selection and Acquisition Agency. The 
award is valued at $14.9 million over all 
three years. 

CSC’s Applied Technology Division will 
provide technical assistance to the Army’s 
Computer Systems Command Support 
Group for work to be performed on the 
Standard Army Multi-Command Manage- 
ment Information Systems. 

CSC will support a wide range of tasks, 
including systems design and analysis, pro- 
gramming, documentation, prototype in- 
stallation, testing, system extension, person- 
nel training and implementation project 
management. Work on this contract will be 
performed primarily at Fort Lee, Virginia. 

Computer Sciences Corporation is head- 
quartered at 650 N. Sepulveda Blvd., El 
Segundo, CA 90245. 

FEDERAL CONTRACT 
COMPLIANCE SYSTEM 

A computerized system designed to help 
companies meet the Department of Labor’s 
new Office of Federal Contract Compliance 
Programs (OFCCP) guidelines is now avail- 
able from Comshare, Inc. 

The Comshare system — the Profiles 
Compliance System — - is being introduced 
immediately following the issuance of the 
OFCCP guidelines, which require com- 
panies to analyze their affirmative action 
progress with standardized techniques. 

The system is prepared specifically for 
first-line personnel officers, senior com- 
pliance officers and personnel directors who 
must keep tabs on their companies’ compli- 
ance status. 

For more information on the Profiles 
Compliance System and the related educa- 
tional program contact Comshare, Inc., 
3001 So. State St., Ann Arbor, Ml 48106. 

THE ELECTRONICS WOMAN 

A new monthly publication, The Elec- 
tronics Woman , has been introduced to ad- 
dress the particular needs of female profes- 
sionals in the electronics industry. 

Included in the editorial content will be 
current business and industrial news, news 
on issues of particular interest to women, 
profiles of successful women, and provoca- 
tive essays to help assess issues facing wo- 
men in electronics. 


20 INTERFACE ACE 


CIRCLE INQUIRY NO. 58 


JANUARY 1980 


The Electronics Woman is a Sage 
Publication, division of Sage Marketing 
Communications, P.O. Box 144, Redondo 
Beach, CA 90277, (213) 374-4557. 

DELTAK WORKSHOP SCHEDULE 

The 1 980 schedule for the Education Co- 
ordinators' Workshops sponsored by 
Deltak, Inc., has been announced. The 
workshops are designed to assist both new 
and experienced DP education coordinators 
in establishing and fulfilling training objec- 
tives that relate directly to corporate goals. 

A total of 1 8 ECW’s will be held through- 
out the year. Workshops added to the 1 980 
schedule will take place in Atlanta; Marina 
del Rey, California, and Toronto, Ontario, 
Canada. All others will be held at the Oak 
Brook Hyatt House, Oak Brook, Illinois. 

Workshop topics will include costing, 
justifying costs, course design strategies, 
scheduling, designing a learning resource 
center, record keeping and reporting to 
management. Also to be covered are tech- 
niques for identifying individual skill training 
requirements, improving interviewing skills 
and evaluating training resources. 

At least one five-day workshop will be 
held each month in 1 980. For complete in- 
formation contact Lloyd Epstein, Manager, 
Educational Services Div., Deltak, Inc., 
1220 Kensington Rd., Oak Brook, IL 
60521, (312) 920-0700. 

SELLING TO THE GOVERNMENT 

“How to Get Started in Government Busi- 
ness," is a 120-page Operating Manual 
which provides the small businessman with 
step-by-step, precise instructions for selling 
his products to the U.S. government 
market. 

The manual provides a systematic ap- 
proach to the mechanics of getting started. 
The author, Eli Chappe, a veteran of three 
decades in government contracting, has 
developed, and employed as a consultant, a 
procedure designed to guide the small busi- 
nessman along this path. A procedure 
which straight-lines and speeds up the entire 
processing of penetrating this market. 

By following the 27 steps in this manual, 
the businessman will avoid red tape, con- 
siderable paperwork and the maze of regula- 
tions. 

“How to Get Started in Government Busi- 
ness” is available for $24.95 from Danbury 
Press, Box 613, Suffern, NY 10901. 


MANAGEMENT REPORT 

Computers: The Essentials for Senior Man- 
agement is a clearly written, down-to-earth 
“primer” that looks at the computer revolu- 
tion from the senior manager’s viewpoint, and 
provides him with a sound working brief 
which, at the very least, will put him in a posi- 
tion to ask informed questions and deal effec- 
tively with all management aspects of his 
company’s acquisitions and use of computers. 

Technical matters are included, but are 
given only the emphasis necessary to enable 
the non-technical manager to assess and 


discuss technical advice and make strategic 
decisions based on this without a confusing 
amount of detail. 

Further details are available from Financial 
Times Business Publishing Ltd., Financial 
Times, Minster House, Arthur St., London 
EC4 9BH. Telephone: 01-623-1211. 

AD HOC COMMITTEE ON STATE 
LICENSING OF ENGINEERS 

An Ad Hoc Committee on State Licens- 
ing of Engineers has been formed by the 
Electronic Industries Association to monitor 
activities aimed at expanding state regula- 
tion of engineering practice. 

The Ad Hoc Committee was formed in re- 
sponse to intense efforts to get state legisla- 
tures to adopt a “model law” written by the 
National Council of Engineering Examiners 
which is comprised of state engineering 
licensing board members. This model law 
would require state licenses for those in “re- 
sponsible charge” of engineering activities, 
those who are called “engineers” and those 
who teach engineering in any setting. 

NEW ERA IN ELECTRONICS 

Very High Speed Integrated Circuits 
(VHSIC) development represents a quantum 
leap forward in aerospace/electronic systems, 
equipment and component/technologies. An 
initial $200 million DOD seed-bed program 
represents the beginning of VHSIC tech- 
nology and future developments. 


The first major conference on this new era 
will be held January 21-22 in Boston. The 
AIAA and the Technology Transfer Society 
(TTS) have constructed a four-point con- 
ference: 1) the DOD/Tri-service VHSIC 
program, 2) UHSIC and VHSIC 111, 3) 
the impact of VHSIC on the defense in- 
dustry, and 4) viewpoints of the semicon- 
ductor industry. 

For details, including registration pro- 
cedures, contact AIAA Conferences, Dept. 
VHSIC, 5959 W. Century Blvd., Los 
* Angeles, CA 90009, (213) 670-2973. 

ELECTRONICS INDUSTRY FILM 

The consumer electronics industry has a 
new film titled “The Link Between Us. . . 
Electronics.” This 27!4-minute docmentary 
portrays the many influences of electronics 
on our lives. The motion picture is spons- 
ored and presented as a public service by 
the Electronic Industries Association’s Con- 
sumer Electronics Group. 

“The Link Between Us. . .Electronics” 
blends a number of vignettes illustrating every- 
day uses of consumer electronics products for 
entertainment, information and education. 

The documentary will be ready for na- 
tional distribution early in January. Distribu- 
tion will be managed by Modern Talking 
Picture Service, Inc. for free loan to schools, 
public libraries, civic and fraternal organiza- 
tions, network, cable and local television sta- 
tions, movie theaters, and all segments of the 
consumer electronics and allied industries. 


TRS-80® BUSINESS SOFTWARE 

Why not buy THE GENUINE ARTICLE??? 

The Osborne & Associates applications (Payroll with Cost Accounting, Accounts Pay- 
able & Accounts Receivable, and General Ledger) are on their way to becoming the 
standard applications software in the microcomputer field. 

The. genuine O&A software is written in CBASIC® for the CP/M® Operating System. 
Any other combination of language and operating system represents a reprogramming 
effort . . , for the TRS-80, Model T, several organizations have done such a reprogram- 
ming in Disk BASIC under TRSDOS. These packages have certain drawbacks such as 
having some features of the application removed. In addition, the fact that they are writ- 
ten in a source interpreter BASIC causes the comments in the source programs (if these 
are distributed at all) to be removed in the interest of saving space and execution time. 
Since CBASIC is a compiled language, comments cost nothing (in either space or execu- 
tion time) in the executable version of the file — but such comments are invaluable in the 
later program maintenance and modification that is always required on applications soft- 
ware. Without having such comments, it is easy to spend many times the cost of the soft- 
ware on just one modification/maintenance effort. A buyer should take this into con- 
sideration when, looking at the apparent cost of the package. The CBASIC source pro- 
grams we sell are heavily commented to aid the programmer. 

Our programs are THE GENUINE ARTICLE. . .the CBASIC source code as de- 
veloped by Osborne & Associates. We furnish the buyer BOTH the TRS-80, Model I ver- 
sion (requires a 48K Model I with two or more disks) AND the unmodified 8” version (for 
later use on the TRS-80, Model II or other 8” CP/M system). . .at no extra charge. By 
using our DOWNLOAD program, it is possible to start using the applications on the 
Model I, and then when the Model II is up and running at a later date, download the data 
files from the Model I to the Model II and keep running the same applications without 
disrupting your operation. 

The Osborne & Associates books have been rewritten to reflect the CP/M, CBASIC 
versions of the applications. These books can be purchased either from your local 
computer store or from us directly. We can see no percentage in your buying other than 
THE GENUINE ARTICLE. . .which is what we sell. . .the Osborne & Associates 
source programs in CP/M and CBASIC. 


CP/M Operating System 

CBASIC Compiler 

O&A Payroll w/Cost Accounting 

O&A Accts. Rec./Accts. Payable 

O&A General Ledger w/Cash Journal 
O&A CBASIC books for above (each). 
DOWNLOAD program 


$ I 50.00 
. . 95.00 
. 250.00 
. 250.00 
. 250.00 
.. 15.00 
. . 95.00 


TRS-80 is a registered trademark of Radio Shack, a Tandy company 
CP/M is a registered trademark of Digital Research 
CBASIC is a registered trademark of Software Systems 
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Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level “ A "—at $129.95— is your starting point. 

Starting at just $129.95 for a Level “ A " operating system, 
you can now build the exact computer you want. Explorer/ 85 
can be your beginner's system, OEM controller, or IBM- 
formatted 8" disk small business system. . .yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities— a com- 
puter which features the advanced Intel 8085 epu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
( they are 100 % software compatible)— a computer which 
features onboard S-100 bus expansion— plus instant conver- 
sion to mass storage disk memory with either 5-1/4” diskettes 
or standard IBM-formatted 8” disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don’t have them already), 
Explorer/85 lets you begin computing on a significant level . . . 
applying the principles discussed in leading computer maga- 
zines. . .developing “state of the art” computer solutions for 
both the industrial and leisure environment. 

Level “A” Specifications 

Explorer/85’s Level “A” system features the advanced Intel 
8085 epu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM-l/O— all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, plus generous prototyping space. 

(Level “A” makes a perfect QEM controller for industrial 
applications and is available in a special Hex Version which 
can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
• I/O: provisions for 25-pin 
(DB25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 
...provision for 24-pin DIP 
socket for hex keyboard/dis- 
play . . . cassette tape recorder in- 
put . . . cassette tape recorder output . . . cassette tape control 
output. . .speaker output. . . LED output indicator on SOD 
(serial output) line. . .printer interface (less drivers). . .total of 
four 8-bit plus one 6-bit I/O ports • Crystal Frequency: 6.144 
MHz • Control Switches: reset and user (RST 7.5) 
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard • Counter/Timer: programmable, 14-bit 
binary • System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling . . .tape 
dump with labeling . . . examine/change contents of memory 
...insert data... warm start. . .examine and change all 
registers. . .single step with register display at each break point, 
a debugging/training feature... go to execution address... 
move blocks of memory from one location to another. . .fill 
blocks of memory with a constant . . . display blocks of memory 
. . . automatic baud rate selection . . . variable display line length 
control (1-255 characters/line). . .channelized I/O monitor 
routine with 8-bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling. . . 
tape dump with labeling. . .examine/change contents of mem- 
ory... insert data... warm start. . .examine and change all 



Level “A" at $129.95 is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use. 




registers. . .single step with register display at each break point 
...go to execution address. Level “A” in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. 

Hex Keypad/Display 
Specifications 

Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 
Hex Keypad/Display. register and status information. 

Level “B” Specifications 

Level“B” provides the S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . .address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks. . .address and data bus drivers for 
onboard expansion . . . wait state generator (jumper selectable), 
to allow the use of slower memories. . .two separate 5 volt 
regulators. 

Level “C” Specifications 

Level “C” expands Explorer’s 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 
cards are neatly contained inside 
Explorer’s deluxe steel cabinet. 
Level “C” includes a sheet metal superstructure, a 5-card gold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-100 connectors 
Level “D” Specifications 

Level “D” provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 81 55 A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level “E” Specifications 

Level “E” adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC’s 
(allowing for up to 12k of onboard RAM). 



Explorer/85 with 
"C” card cage. 


Order A Coordinated 
Explorer/85 Applications 


Pak! 


tronTcsR&F LtcP, 

I Litchfield Road. New Milford, Cl 


Netronl 

333 

Please send the items checked below— 

□ Explorer/85 Level “A” Kit (ASCII 
Version), $129.95 plus $3 p&h. 

□ Explorer/85 Level “A” Kit (Hex 
Version), $129.95 plus $3 p&h. 

□ 8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

□ 8k Microsoft BASIC in ROM Kit 
(requires Levels “B,” ”D,” and “E”), 
$99.95 plus $2 p&h. 

□ Level “B” (S-100) Kit, $49.95 plus 
$2 p&h. 

□ Level “C” (S-100 6-card expander) 
Kit, $39.95 plus $2 p&h. 

□ Level “D” (4k RAM) Kit, $69.95 
plus $2 p&h. 

□ Level “E” (EPROM/ROM) Kit, 
$5.95 plus 50C p&h. 

□ Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 

□ ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud talc, 
RS232-C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 


Experimenter’s Pak (SAVE $12.50)— Buy Level “A” and Hex 
Keypad/Display for $199.90 and get FREE Intel 8085 user’s 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45)— Buy Level “A,” ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user’s manual 
plus FREE postage & handling! 

Engineering Pak (SAVE $41.00)— Buy Levels "A,” “B t ” 
“C,” "D,” and “E” with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user’s manual plus FREE postage & handling! 

Business Pak (SAVE $89.95)— Buy Explorer/85 Levels “A,” 
“B,” and “C” (with cabinet). Power Supply, ASCII Key- 
board/Computer Terminal (with cabinet), 16k RAM, 12” 
Video Monitor, North Star 5-1/4” Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5-1/4” minidiskettes ($49.95 value) 
plus FREE 8085 user’s manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical 
Assistance, Etc. Call (203) 354-9375 

sonalized disk operating system— just m 
plug it in and you’re up and running!),! 
$699.95 plus $5 p&h. 

□ Power Supply Kit for North Star! 
Disk Drive, $39.95 plus $2 p&h. 

□ Deluxe Case for North Star Disk! 
Drive, $39.95 plus $2 p&h. 

□ Experimenter’s Pak (see above),! 
$199.90 postpaid. 

□ Student Pak (see above), $319,851 
postpaid. 

□ Engineering Pak (see above),! 
$514.75 postpaid. 

□ Business Pak (see above), $1599.401 
postpaid. 

Total Enclosed $ I 


CT 06676 

plus $2 p&ii. 

□ Deluxe Steel Cabinet for ASCII 
Keyboard/Terminal, $19.95 plus $2.50 
p&h. 

□ Power Supply Kit ( ± 8V @ 5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
p&h. 

□ Gold Plated S-100 Bus Connectors, 
$4.85 each, postpaid. 

□ RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

□ 16k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 p&h. 

□ 32k RAM Kit, $329.95 plus $2 p&h. 

□ 48K RAM Kit, $459.95 plus $2 p&h. 

□ 64k RAM Kitr$589.95 plus $2 p&h. 

□ 16k RAM Expansion Kit (to expand 
any of the above up to 64k), $139.95 
plus $2 p&h each. 

□ Intel 8085 epu User’s Manual, $7.50 

postpaid. 

□ Special Computer Grade Cassette 
Tapes, $1 .90 each or 3 for $5, postpaid. 

□ 12” Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 


S :onn. res. add sales tax) By- 
Personal Check 
Check □ Visa 


□ M.O./Cashier’s| 
□ Master Charge ■ 

(Bank# )■ 


Acct.# _ 
Signature _ 
Print 

Name 


JExp. Date _ 


Address . 


g used with either a CRT monitor or a TV O North Star Double Density Floppy 

1 set (if you have an RF modulator), Disk Kil (One Drive) for Explorer/ City_ 

2 $149.95 plus $2.50 p&h. 85 (includes 3 drive S-100 controller, 

| □ Hex Keypad/Display Kit, $69.95 DOS, and extended BASIC with per- State. 


_Zip_ 


□ Send Me Information i 


CALENDAR 


MICROPROCESSORS 
IN SYSTEM DESIGN 

A seminar for upper and middle manage- 
ment, systems analysts, project managers, 
design engineers, and engineering support 
staffs, who find that microprocessor-based 
systems and subsystems are playing an in- 
creasingly large role in their specialties will 
be offered by the Institute for Advanced 
Technology on the following dates: 

December 17-19 Washington, D.C. 

January 21-23 San Francisco 

Microcomputer units will be used to provide 
practical experience with the capacity of 
microprocessors to solve specific design 
problems. 

For more information contact Darlene 
Promowicz, Registrar, Institute for Ad- 
vanced Technology, 6003 Executive Blvd., 
Rockville, MD 20852. 

AGA SYSTEMS CONFERENCE 

The Association of Government Account- 
ants (AGA) will sponsor a National Con- 
ference of Information Systems on Decem- 
ber 3-5 in Washington, D.C. The meeting 
will address the theme “Information Sys- 
tems As A Management Tool for the Finan- 
cial Executive.” 

Technology update sessions will be of- 
fered along with discussion of major issues 
in the application of modern computer tech- 
nology to accounting systems. 

For details contact Ken Burroughs, DBD 
Systems, Inc., 1500 N. Beauregard St., 
Alexandria, VA 22311, (703) 820-3319. 

PASCAL WORKSHOP 

Polytechnic Institute of New York and the 
Institute for Advanced Professional Studies 
are presenting an intensive seminar for 
engineers, programmers, and technical 
managers. 

“Pascal Programming for Mini and 
Microcomputers” will be held on December 
3-7 at the Holiday Inn, Palo Alto, CA and 
on April 25-26, May 1-3, 1980 at the 
Polytechnic Westchester Center, White 
Plains, New York. 

Tuition is $600 and includes extensive 
course notes, text, and evening reception. 
For details contact Professor Donald D. 
French at (617) 964-1412 or the Institute 
for Advanced Professional Studies, One 
Gateway Ctr., Newton, MA 02158. 

WANG CONFERENCE 

Wang Laboratories Inc. will sponsor its 
annual International Conference for Wang 
Users at the Sheraton-Boston Hotel, De- 
cember 3-6. 

Interested parties can contact Doug Bel- 
nap, conference coordinator, at (617) 
851-41 1 1 for more information. 

WEST COAST SHOWS 

California Computer Show will be held 
March 13, 1980 at the Inn At The Park in 
Anaheim, California. 

OEM and end-user computer and peri- 
pheral products will be exhibited and 
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demonstrated at the show. For details con- 
tact Norm De Nardi, 95 Main St., Los Altos, 
CA 94022, (415) 941-8440. 

DATA PROCESSING SEMINAR 

Management Information Corporation 
presents a two-day seminar specifically de- 
signed to meet the needs of company man- 
agement in understanding computers. The 
Data Processing for Businesspeople Seminar 
includes basic concepts of data processing, 
major data processing applications, small 
business computer systems, and selection 
and the future of data processing. 

The course will be held at the Cherry Hill 
Inn in Cherry Hill, New Jersey on Decem- 
ber 8-9, 1979. 

The price of the course for MIC subscrib- 
ers is $295 and for non-subscribers is 
$315. For information contact Manage- 
ment Information Corp., 140 Barclay Ctr., 
Cherry Hill, NJ 08034, (609) 428-1020. 

ADVANCED PROGRAMMING 
WORKSHOP 

A new 5-day hands-on advanced pro- 
gramming workshop by Wintek Corpora- 
tion will be held December 10-14 in 
Lafayette, Indiana. 

Course objectives include developing 
those skills required to plan, prepare, test 
and document microprocessor applications 
software. Lab projects will include using 
assemblers and high level language com- 
pilers and interpreters. 

For details contact Wintek Corp., 902 N. 
9th St., Lafayette, IN 47904. 

MICROCOMPUTERS & PHYSICS 

The joint meeting of the American Asso- 
ciation of Physics Teachers and the Ameri- 
can Physical Society to be held at the 
Chicago Marriott Hotel, January 21-24 will 
have several sessions dealing with micro- 
computers and instrumentation. 

Included are all-day workshops on “In- 
troduction to Microprocessors,” and Pascal 
programming language, and a hands-on 
session “The Use of Personal Computers in 
Learning Physics.” 

For more information contact American 
Association of Physics Teachers, Graduate 
Physics Bldg., SUNY at Stony Brook, 
Stony Brook, NY 11794, Attn: Joint 
Meeting, (516) 246-6840. 

VOICE & DATA COMMUNICATIONS 
CONFERENCE 

Communication Networks ’80, the first 
major national voice and data communica- 
tions conference of the decade, will be held 
on January 28-30 at the Sheraton Washing- 
ton Hotel. 

Technology sessions will bring out the 
latest in telecommunications by tutorials in 
new areas such as fiber optics, satellite com- 
munications, systems networks and more. 

CN ’80 is produced by The Conference 
Company. For more information contact 
Conference Director William R. Leitch at 
(800) 225-3080. 


SCHEDULE DESIGN COURSE 

“Scheduling Work Shifts and Days Off for 
Employees of Extended-Hours Services” 
course centers around the design of 
employee work schedules to meet manage- 
pnent’s productivity objectives and satisfy 
employee preferences and needs. 

The seminar features hands-on use of 
new low-cost microcomputers and program- 
mable calculators. 

The Institute for Public Programs Analysis 
will hold this training program February 4-8 
in St. Louis, Missouri. For details contact 
TIPPA, 230 S. Bemiston, Suite 914, St. 
Louis, MO 63105, Allen Gill, Registrar. 

MOTION CONTROL SYMPOSIUM 

The Ninth Annual Symposium on In- 
cremental Motion Control Systems and 
Devices will be held at Ramada Inn, Cham- 
paign, Illinois, June 2-5. 

A “Call for Papers” has been issued by 
Professor B.C. Kuo, director of the Sym- 
posium, which is sponsored by The In- 
cremental Motion Control Systems society 
in cooperation with University of Illinois, 
Department of Electrical Engineering and 
Warner Electric Brake & Clutch Company, 
Beloit, Wisconsin. 

The call is for both theoretical and prac- 
tical papers related to this theme. Authors 
should submit a summary of about 500 
words by mid-January. Final manuscripts 
will be due around mid-March. Send all 
summaries and inquiries to Prof. B.C. Juo, 
P.O. Box 2772, Sta. A, Champaign, IL 
61820, (217) 333-4341. 

COMPUTER FAIRE RESCHEDULED 

The Fifth West Coast Computer Faire has 
now been finalized and will take place in 
San Francisco’s Civic Auditorium & Brooks 
Hall, March 14-16. 

This is a change from an original proposal 
that the 5th Faire be held in Los Angeles 
next November — a proposal that was can- 
celed some months ago. This is also a 
change from a more recently announced 
date in San Francisco. 

For more information contact Jim War- 
ren, (415) 851-7075. 

MATHEMATICIANS’ MEETING 

The Program Committee has been ap- 
pointed and plans are getting underway for 
the National Council of Teachers of 
Mathematics 59th Annual Meeting. This 
convention will be held in St. Louis, 
Missouri on April 22-25. 

For information contact Geraldine Green, 
8058 Balfour, Allen Park, Ml 48101. 

DATES SET FOR PC ’80 

The Fifth Annual Personal Computing 
and Small Business Computer Show, PC 
’80, will be held on October 9-12 at the 
Philadelphia Civic Center, Philadelphia, 
Pennsylvania. 

For more information contact John H. 
Dilks III, Personal Computing ’80, Route 
1 , Box 242, Warf Road, Mays Landing, NJ 
08330, (609) 653-1188. 


YOUR SYSTEM 
DESERVES THE 
VERY BEST. . . 



48” wide desk with Micro shelf 



48” desk with electronics enclosure 
and Plexiglas door 



Terminal stand, 36” wide, 26” high 


. . .Call us for information on how we 
can help you achieve the very best. . . 
a wide selection of styles, sizes, and 
colors is available. 

COMPUTER FURNITURE 
& ACCESSORIES 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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This Weekend: 

STIK 

IT.... 
••to your 


That’s right! Esmark’s VIDIET-STIK light pen has the TRS-80 CONNECTION 
for LEVEL I & II. Your 4K to 48K TRS-80 System will come alive under your 
VIDIET-STIK within minutes of its arrival. That’s because there are no wires to 
solder or traces to cut. You’re up and running as fast as you can plug the 
interface into your system’s cassette EAR-jack, CLOAD our custom LIGHT- 
WAVE demonstration software and RUN. And because the interface has a 
plug for your recorder, you won’t have to unplug it again when loading your 
other software tapes. The interface allows them to pass right thru whenever 
you're not using the pen. It's exclusive "switched tip" design means the pen's 
electrically isolated from your system when it’s not in use. Just point & press! 
It’s that simple... Plug, CLOAD and RUN. And have we got the software for you 
to RUN with! Our demonstration tape includes a calibration program (used to 
adjust the CRT’s brightness and contrast) plus STIK-TAC-TOE. AWARI and 
TOWERS. Two challanging games and a puzzle that will keep grownups and 
children Stik’ing it to your TRS-80 for hours. And there are instructions 
provided so you can begin writing your own light pen programs (lightware) 
for fun or profit (Level II). Or, just sit back and enjoy our LIGHT-WAVE tapes 
each month. Esmark’s unmatched commitment to lightware can bring you up 
to five new games, puzzles, drills & educational quizes or simulations each 
month. Our current LIGHT-WAVE releases are: 


LIGHT-PAK 2 - LIGHTPEG (4 peg-jump puzzles) 

ENDRUN (Othello with a ’twist’) 

(LEVEL II) LIFE9 (Conway’s LIFE with mutations) 

Price: $19.95 (including postage & handling) 
LIGHT-PAK 3 - LITEGAMMON (Backgammon you'll Stik with) 
(LEVEL II) STIKWUMPUS (Caves with a little ‘lite’) 

MAZEMASTER (Maze after maze to poke thru) 


Order yours now and we'll include a free copy of FLASHBACK, Esmark’s 
newsletter dedicated to the latest news in lightware applications. And, don’t 
forget to tell your friends. The VIDIET-STIK can also be ordered for use on 
most other micro systems using the following processor chips: 

8080 Z80 6800 6502 
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All that’s required is a standard cassette jack leading to Ground and a 
readable single bit input port. Driver software is provided along with 
instructions for writing lightware applications. And tell your local Dealer that 
Esmark’s got a Dealer package he won’t want to miss out on. Delivery is 3 to 6 
weeks from receipt of your order. CTO.D.’s are $3.00 extra but will be shipped 
within two weeks. All prices are F.O.B. Mishawaka, Indiana. Indiana residents 
add 4% state sales tax. 


ALSO COMING FROM ESMARK: 

[ ] TRS-80 Printer Interface (Cassette AUX-jack interface for all RS232 
printers. Includes LLIST&LPRINT software) 

[ ] TRS-80 RS232 Communications Interface (Makes your TRS-80 a full 
I/O terminal to timesharing systems the world over. Gives you 
intelligent or dumb terminal capabilities at 110 or 300 BAUD. Also 
includes Printer Interface above with 20 mA current loop & TTL level 
I/O options.) 

— TRS-80 is a trademark of the Tandy Corporation — 
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ESMARK 


INCORPORATED 


507 v 2 E. McKINLEY HWY. MISHAWAKA, IN 46544 
(219) 255-3035 


$62.95 


•ELECTRONIC SYSTEMS MARKETING 


PLUS $1.50 
POSTAGE & 
HANDLING 



By Patricia Tubbs and Bob Garmston 

THE CARE AND FEEDING OF PET. . . 

A Computer Instruction Program for 
Elementary School Children 

A new learning experience in computers began for the students 
and personnel of Lakewood Elementary School in February, 1978, 
with the arrival of a new Commodore PET and Radio Shack 
TRS-80 computer. By June, 1978, each of Lakewood’s 570 
elementary school children had operated one of the two computers. 

Lakewood is a lower middle income neighborhood school in 
Sunnyvale, California, located in the heart of “Silicon Valley.” It is a 
K-6 (kindergarten through sixth grade) school with 570 students in 
21 classrooms. 

This project started in June of 1977 as a proposal for monies 
available through Mentally Gifted Minors funding at the local district 
level. The proposal was written by a committee of interested 
teachers, the principal and the M.G.M. instructor. 

Lakewood’s proposal (“The Care and Feeding of PET”) in- 
cluded inservice training for all school personnel involved with 
the computers. Inservice instruction was provided through DeAnza 
College, the local community college. DeAnza provided the in- 
structor, Bob Albrecht, and five two-hour inservice classes were 
held at Lakewood School. 

Also included in the proposal was the purchase of two computers, 
the PET and the TRS-80. The name of the TRS-80 was a favorite of 
the children because of its resemblance to a Star Wars character. 

The first class was an inservice presentation for the total school 
staff. This was scheduled in lieu of the regular staff meeting to insure 
total attendance and not put an additional burden on teachers’ 
already overloaded schedules. Bob Albrecht brought his PET to our 
first meetings in January as the school’s was not delivered until 
February, 1978. The remaining classes were for those most in- 
terested in the use of computers. Attendance was between 7 and 1 0 
for the remaining meetings, certainly a large group when only one 
computer is available. 

After these classes the computers were moved to the M.G.M. 
classroom. M.G.M. classes are made up of 1 0 to 17 gifted students, 
grouped by grade level. There are three groups meeting for four 
hours each (in two-hour segments) with the following divisions; 5th 
and 6th grades, 4th grade, and 2nd and 3rd grades. Lakewood 
M.G.M. students are taught by Pat Tubbs, M.G.M. instructor. This 
is a non-certified position in the Sunnyvale School District. 

The first steps were to teach children about the computers’ 
mechanical operations such as: connecting components of the 
TRS-80 in a proper manner, location of power supply switches on 
both machines (and not to remove the fuse on the PET) and opera- 
tion of cassette tape player-recorders. 

Next, the children were taught to load a pre-programmed game 
cassette and took turns playing games. This helped familiarize them 
with the computer keyboards and showed them what types of things 
a microcomputer can do. 
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The first programming done by all of the students was a simple 
two-line program that filled the screen with their name or a graphic 
design, i.e.: 

10 PRINT 44 
20 GOTO 10 

or 

10 PRINT “@@@###%&&**”; 

20 GOTO 10 

All of the children found it extremely exciting to see their very own 
name printed over and over on the computer screen. The feeling of 
ownership of this simple program was immense. 

By typing in a simple program of this kind, the students began to 
learn the importance of correct computer punctuation. 

A typical conversation between a student and teacher went 
something like this: 

“What happens if I leave off the Semicolon?” 

“Try it and see.” 

“Oh, my name is only in a column.” 

“What happens if I put a different line number in, say 8 and 635?” 

“Try it.” 

“Nothing happened, why?” 

At this time the necessity of punctuation and line numbers to the 
proper running of a program was discussed. The children decided 
that counting by tens was a good idea in case they forgot to put in 
some instruction and needed to add it later. 

The students found it fascinating that the computer can accept the 
lines in any order and then will place them in their proper numerical 
order for the read-out. 

The 5th and 6th grade group wanted to go on to some more 
detailed programming. We chose multiple-choice answer type ques- 
tions as the most practical for their purposes. Each student chose an 
area of interest. Some wrote movie and popular song questions, 


PROGRAM LISTING 1 

This is an outline to use when writing questions with multiple choice 
answers as a program in the TRS 80. 

The line numbers should be changed as needed to meet your program 
needs. 

10 REM program name 
20 REM your name and date 
30 PRINT "rules" 

60 PRINT "PUSH ANY NUMBER AND ENTER KEY TO BEGIN." 

100 INPUT Z . 

140 CLS 

150 PRINT "question?" 

160 PRINT "multiple-choice answers" 

170 INPUT A 

180 IF A * correct answer number GOTO 210 
190 PRINT "response if wrong": GOTO 220 

210 PRINT "response if correct" 

220 END (or return to line 150, renumber by 100's and 
continue with next questions) 

(All of the statements in lower case print are to be replaced 
by student programmer) 


THE GODBOUT 
COMPUTER BOX: 

$259 desktop, 
$299 rack mount 

The ideal home for your computer. Includes 
dual AC outlets and fuseholder on rear, power 
switch, heavy-duty linefilter, black anodized front 
panel (with textured vinyl painted cover for desk 
top version); pre-drilled base accepts our high- 
performance S-100 motherboards or equivalent 
models by Vector, California Digital, and others. 
Rack mount version includes slides for easy pull- 
out from rack for maintenance or board changing. 
You can even cut a hole in the front panel and put 
in a mini-floppy ... all in all, this is a functional, 
versatile, and handsome enclosure that does 
justice to the finest computer systems. 

SEND FOR OUR 
FREE CATALOGUE 


LIMITED QUANTITY 
SPECIAL: PASCAL/M ,M 

PASCAL can give a microcomputer with CP/M 
more power than many minis! And for a limited 
time only, you can buy an assemblcd/tcsted 
32K Econoram X, plus our totally standard 
Wirth PASCAL/M™ 8" diskette , for $799 
(regularly $999). Includes manual, plus Wirth's | 
definitive book on PASCAL. 

Hurry — this is an introductory special. 
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FROM THE MEMORY LEADER 

This month, we spotlight Econoram XIIIA - an S-100 bank select board that's completely compatible 
with Alpha Micro, Cromemco, and similar systems (all 8 bits of the data word are available for bank 
select). Addressable on 4K boundaries. Available in 16K, 24K, or 32K configurations; see list below 
(which includes some of our other popular memories) for prices. 

Name 

8K Econoram IIA 
32K Econoram X 
16K Econoram XIIIA-16 
24K Econoram XIIIA-24 
32K Econoram XIIIA-32 
16K Econoram XIV 
32K Econoram XV-32 

(1) Extended addressing (24 address lines). Single block addressable on 4K boundaries. 

(2) Bank select option for implementing memory systems greater than 64K. 

*CSC boards are qualified under our Certified System Component high-reliability program (200 hour burn-in, immediate 
replacement in event of failure within 1 year of invoice date). 


Buss & Notes 

Unkit 

Assm 

CSC* 

S-100 

$149 

$179 

$239 

S-100 

$529 

$649 

$789 

S-100 

$329 

$419 

$519 

S-100 

$429 

$539 

$649 

S-100 

$559 

$699 

$849 

S-100 (1) 

$289 

$349 

$448 

H8 (2) 

$599 

$729 

n/a 


Econoram is a trademark of Godbout Electronics. 


DO YOU SPEAK TRS-80**? We've been expanding the memory capacity of 

Model I TRS-80s** for over a year now with our low power, high speed memory expansion chip set 
($87.20). Now you can use the same chip set to expand a 32K Model II to 48K or even 64K - 
and if that isn't enough memory, watch this space for news on our Model II compatible 64K memory 
L board with bank select! **TRS-80 is a trademark of the Tandy Corporation. 

TERMS: Cal res add tax. Include 5% for shipping, excess refunded. Prices good through cover month of magazine. 
VISA®/Mastercharge® call our 24 hour order desk at (41 5) 562-0636. COD OK with street address for UPS. 

Thanks for your businoss! 

TM 
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Bldg. 725, Oakland Airport, CA 94614 
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WE’VE GOT YOU COVERED! 

Cover Craft Dust Covers protect your hard- 
ware and your investment. Save mainte- 
nance, downtime and look great. Our Dust 
Covers come in hundreds of sizes each cus- 
tom designed to fit a particular model of termi- 
nal, CPU, Line Printer, Floppy Disk. They're a 
proven way to help eliminate dust and dirt 
accumulation, improve system reliability and 
save many times the cost in reduced mainte- 
nance and downtime. What's more, your 
satisfaction is 100% guaranteed. 

Cover Craft Dust Covers are available from 
your local computer retailer Q |- nc 
or contact Cover Craft. SO.yo - St-tO 

Can you afford to wait any longer? 

C CIRCLE INQUIRY NO. 14 

COVER CRAFT 

P.O. Box 555, Amherst, NH 03031 
Telephone (603] 673-8592 
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KEYED FILE 

MANAGEMENT SYSTEM 


Sophisticated applications made simple. 

Put data at your fingertips. . easily accessed, displayed, and 
updated by key. MAGSAM™ allows your CBASIC programs to 
create and access sophisticated keyed file structures through 
simple CBASIC statements. 

Powerful, affordable, and easy to use. 

MAGSAM™ is now available in three versions offering an array of 
features and capabilities. Standard MAGSAM™ features include 
random by key, sequential by key, generic by key, randomly by 
record number, and physical sequential access techniques. Each 
MAGSAM™ Package incudes the MAGSAM™ file manager, tutorial 
program, file dump utility, User Guide, Reference Card, and one 
year update service. 

• MAGSAM™ — Most advanced version. Secondary Indexing with 

any number of keys, and Record and Key Deletion with automatic 
reuse of freed space $145f 

• MAGSAM II™ — Single Key support with full Record and Key 

Delete capability $99f 

• MAGSAM I™ — Entry level version. Single Key support without 

Delete functions $75t 

• MAGSAM™ User Guide only — comprehensive tutorial and 

reference manual $15 

Available for 8" soft sector. Micropolis. and TRS-80disk formats. 

Requires CP/M ‘ or derivative and CBASIC. Distributed as CBASIC 
subroutines in source form 

Visa and Masterchagre welcome. Dealer and OEM inquiries 
invited. 
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micro applications Group 

7300 CALDUS AVENUE 
VAN NUYS, CA 91406 




• Trademark of Digital Research t Single site license 




PROGRAM LISTING 2 

Program for P E T 

L0 REM NAME QUIZ-TIGERS READER 
20 REM CONNIE DAVIS APRIL 4, 1978 
30 PRINT "RULES CHOOSE THE RIGHT" 

40 PRINT "NUMBER OF THE ANSWER. TYPE" 

30 PRINT "NUMBER AND PUSH RETURN." 

55 PRINT "MATCH THE NAMES" 

60 PRINT "PUSH ANY NUMBER AND" 

70 PRINT "THE RETURN KEY TO BEGIN " 

80 INPUT Z 
90 PRINT ";#/" 

100 PRINT "JENNY" 

110 PRINT " 1 BEN 2 JENNY 3 JILL" 

120 INPUT A 

130 IF A = 2 GOTO 150 

140 PRINT "IT’S WRONG DON’T CRY" GOTO 200" 
150 PRINT "ALL RIGHT" 

200 PRINT "BEN" 

210 PRINT " 1 GUS 2 BEN 3 DAN" 

220 INPUT A 

230 IF A = 2 GOTO 250 

240 PRINT " IT’S WRONG DON’T CRY": GOTO 300 
250 PRINT "ALL RIGHT" 

300 PRINT "JILL" 

310 PRINT "1 DAN 2 JILL 3 TIGER" 

320 INPUT A 

330 PRINT IF A =2 GOTO 350 

340 PRINT "IT’S WRONG DON’T CRY": GOTO 400 

350 PRINT "ALL RIGHT" 

400 PRINT "TIGER" 

410 PRINT " 1 DAN 2 JILL 3 TIGER" 

420 INPUT A 

430 IT A = 3 GOTO 500 

440 PRINT " IT’S WRONG DON’T CRY": GOTO 500 
450 PRINT "ALL RIGHT" 

500 PRINT "YOU DID A GREAT JOB" 

5l0 PRINT "GIVE A FRIEND A TURN" 

520 END 


/ 
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MICROSOFT CONSUMER PRODUCTS 

CONTINUING THE 
MICROSOFT TRADITION 


Microsoft set the standard in microcomputer system software. We know more 
about the structure and capabilities of today’s microcomputers than anyone else. 
And now we’re using that power in a whole new way! 




/MKROSOfT 

V CONSUMER^ PRODUCTS r 


Announcing Microsoft Consumer Products. Dis- 
tinctive software packages backed by the Microsoft 
name. Each is created by a top-notch programmer 
and comes to you fully documented, at a cost you 
can afford. 

Microsoft Editor/Assembler-Plus." Now get every 
feature of Radio Shack's Editor/Assembler andT-Bug 
all in one package. PLUS— many “big computer" 
features to simplify your programming, editing and 
debugging. All in a low cost cassette package. 
Don't waste time creating both source and object 
tapes— Assembler-Plus assembles directly into mem- 
ory. Supports macros and conditional assembly, too. 
Editor-Plus simplifies editing with extra commands 
like Substitute, Move, Copy and Extend. And 
Z-Bug,“ the most powerful debugger ever available 
for the TRS-80, has single step execution, direct 
execution in calculator mode and symbolic refer- 
ences. And, you can use up to 8 breakpoints at a 
time, with no need to remove a breakpoint before 
proceeding. For the 16K, Level II, cassette TRS-80. 
Priced at $29.95. 

Microsoft Adventure. Only Microsoft offers Adven- 
ture complete, as originally written for the DEC 
PDP-10, now implemented on personal computers. 
The ultimate fantasy/logic game. Adventure allows 
you to explore the depths of the “Colossal Cave',' 
collecting treasures and magic, solving puzzles, 
avoiding hazards and adversaries— including the 
dreaded killer dwarves. Don't be fooled by imita- 
tion or incomplete versions Only Microsoft has it all. 
Adventure fills an entire disk with everything you 
need for your exploration. Written by Gordon Letwin, 
of SOFTWIN, Associates. Adventure for the TRS-80 re- 
quires a single-disk, 32K system. For the Apple II," a 
single-disk, 32K system with either the standard disk 
or language card system. For just $29.95. 


Microsoft Typing Tutor. There's no easier way to mas- 
ter your keyboard! Faster and more efficient than 
any other teaching method. Typing Tutor helps you if 
you're starting from scratch or simply building 
speed. The secret lies in Typing Tutor's exclusive TRM'“ 
or “Time Response Monitoring" software. TRM moni- 
tors your keyboard 20 times per second so the com- 
puter can evaluate your skill. Your speed. Your errors. 
Your weakest keys. Typing Tutor tells you where you 
stand then automatically adjusts itself to help you 
improve. Written by Dick Ainsworth and Al Baker of 
the Image Producers, Inc. For the Apple II with 16K 
and Apple BASIC or the TRS-80 with 16K and Level II 
BASIC. Priced at $14.95. 

Microsoft Level III BASIC. Upgrade your Level II 
TRS-80 and increase your programming efficiency 
without additional hardware. Microsoft Level III 
loads from cassette tape on top of the Level II ROM. 
It gives you every feature of Disk BASIC except disk 
file commands. But that's not all— Level Ill's high- 
speed graphics turn your TRS-80' into a virtual elec- 
tronic drawing board. And there's program renum- 
bering, long error messages, quick shift-key entries, 
time-limit INPUT statements and many more fea- 
tures. System requirements: Level II BASIC and 16K. 
Occupies 5.2K RAM. Priced at $49.95. 

Where To Buy. Microsoft Consumer Products are 
sold by computer retailers nationwide, If your local 
computer store doesn't have them, call us. Phone 
(206) 454-1315. Or write Microsoft Consumer Products, 
10800 Northeast Eighth, Suite 819, Bellevue, WA 98004. 


*TRS-80 is a trademark of Radio Shack Corp. * 'Apple II is a trade- 
mark of Apple Computer, Inc.,'" Editor/Assembler-Plus and Z-Bug 
are trademarks of Microsoft. TRM js a trademark of The Image 
Producers, Inc. 
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your capabilities 

IBM-cp/m* compatibility 


A package to transfer data between 
IBM 3740 diskettes and CP/M 
diskettes. Provides total file compati- 
bility between a CP/M and an IBM 
3740 Data Entry System. IBM data can 
be read into a CP/M system and 
processed. CP/M data can be read 
into an IBM system and processed. 
IBM 3740 diskettes can be created 
entirely on the CP/M system. 

Includes Software and Manual nr 

CUSTOMIZING CP/M * 


A relocate-sysgen package for add- 
ing custom features to your CP/M 
system. Provides maximum flexibility 
for those who want to add custom 
features to their system, qj- 

Includes Software and Manual 

(Source Code: Add $100.00 for a total of $199.95) 


HARDWARE NOTE: circle inquiry no. 63 

We supply TELETYPE MODEL 40 

printers from stock. 

*CP/M is a trademark 
of Digital Research. 

8010 Hascoll Street 
Omaha, Nebraska 68124 

(402)397-6534 
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Main/Frames $200 


Main/Frames $200 


» 14 Basic Models Available 

► Assembled & Tested 

* Power Supply: 

8v@15A, ± 16v@3A 

» 15 Slot Motherboard 
(connectors optional) 

» Card cage & guides 

► Fan, line cord, fuse, power 
& reset switches, EMI filter 

* 8v@30A, ± 16v@10A 
option on some models 




8’’ Floppy Main/Frame 
(includes power for drives 
and mainframe) from $365 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 

INTEGRAND 

8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 


others asked questions from fairy tales, and still others chose 
vocabulary words from the first grade reader. 

The questions and their respective answers were written out on 
paper, giving each of the choices a number. 

After the questions and answers were written, we gave the stu- 
dents a worksheet to use as their guide. We discussed the pro- 
cedures on these guides and the variations needed for the two 
computer dialects. 

While writing these programs, students learned to include line 
numbers, REM (remark) statements, INPUT statements, CLS 
(clear screen) instructions, PRINT statements, IF statements and 
GOTO statements. Also, the vital importance of correct compu- 
ter punctuatiop. 

After typing in their programs the students learned to SAVE these 
programs on cassette tapes. 

One example of student interaction with the computer can be 
seen in the case of Connie. Connie Davis is a fifth grade student and 
has written a program in both dialects of BASIC. She wrote the pro- 
gram especially for use by first graders using words from one of the 
first grade vocabulary lists. Connie’s brother is in the first grade and 
she wanted to do something he could read easily. 


Table 1. 

PET INSTRUCTIONS 
Turn on computer (behind machine). 

Put in tape. 

Rewind. 

Type: LOAD (press return button). 

Press PLAY button (press STOP when cassette stops). 
When computer says READY, Type RUN. 

Before putting in new tape, type NEW (push return). 

TRS 80 INSTRUCTIONS 
Turn on computer 

2 places (on keyboard & on screen). 

Put tape in machine. 

Rewind: Remove plug (remote plug) and rewind; 
then plug back in. 

Press PLAY button. 

Type CLOAD & press Enter button. 

When computer says READY, stop tape recorder. 
Type RUN 

Before putting in new tape, type NEW, 
push enter button. 
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YOUR INVITATION TO 
COMPUTING ADVENTURE 



INTERFACE AGE HAS 
EVERYTHING YOU WANT TO 
KNOW ABOUT COMPUTING 


Every issue is written and edited by experts. Every issue brings you how-to’s and know-how on: 
•Software and Hardware • Educational and Developmental Applications 


•Tutorials on all phases of computing 
technology 

*New Product Design and Reviews 
•Games, Robotics and Energy 


• Business, Accounting, Investment Analysis, Law 
and Medical Applications 

• Hardware and Software Reviews 

• Personal and Home Projects 


It’s a 1 2-month program to help you enjoy all computing activities no matter what your special interest 
is. All the spectacular computing fun, adventure and know-how every computerist dreams about and 
it’s all yours. We guarantee* it. 

DON’T WAIT! SUBSCRIBE TODAY! 

* Unless you are completely satisfied with INTERFACE AGE, you may cancel your subscription at any time and receive a 
full refund for all unmailed copies. 


EXCLUSIVE 1980 BONUS 


INTERFACE AGE brings you a com- 
plete course on “How to Build and Use 
a Micro Computer Based System.” 
This series will cover all aspects from 
system development principles to how 
to use a database management system. 
In addition, several interesting in- 
stallments will be devoted to providing 
the reader with a good grounding in the 
FORTRAN language. 


DON’T MISS 
A SINGLE ISSUE! 


Please enter my subscription for: 

□ 1 Year (12 Issues) $18 □ 1 Year Canada/Mexico $20 

□ 1 Year Foreign Surface $28 □ 1 Year Foreign Air Mail $50 

□ Enclosed is my check or money order in U.S. Funds drawn on U.S. bank. 
Make check or money order payable to: 

INTERFACE AGE Magazine, P.O. Box 1234, Cerritos, CA 90701 


1/80 


□ Bill Me 


Please charge my □ 



1 1 1 1 1 1 1 1 1 1 1 


Signature 

RUSH my copies to: 


Empires 


Firat 


Middle 

Initial 


Surname 

— JL-A-I-J ■■ 1. 4 1 I„1 1 1 — 1_ 



1 1 1 1 1 1 i i 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 


City 

_i 1.1 - 1-1 1 1 1 1 1 1 1 i 1 1 1 

State 

LlJ 

Zip 

Code) 

Lll-li..,. 


Allow 6-8 weeks for delivery 


JANUARY 1980 


CIRCLE INQUIRY NO. 36 


INTERFACE ACE 29 




TERMINALS 


FROM TRANSNET 


DESCRIPTION 

PURCHASE 

PRICE 

PER MONTH 
12M0S. 24MOS. 

36 M0S. 

LA36 DECwriter II 

... $1,595 

$ 152 

S 83 

$ 56 

LA34 DECwriter IV 

... 1,295 

124 

67 

45 

LAI 20 DECwriter III. KSR . 

... 2.295 

219 

120 

80 

LAI 80 DECprinter 1, R0 . . . 

. . . 2,095 

200 

109 

74 

VT100 CRT DECscope — 

... 1,895 

181 

99 

66 

VT132 CRT DECscope — 

... 2,295 

220 

119 

80 

DT80-1 CRT Terminal 

... 1,895 

181 

99 

66 


TI745 Portable Terminal 

1,595 

152 

83 

56 

TI765 Bubble Memory Term. . 

2,795 

267 

145 

98 

TI810 R0 Printer 

1,895 

181 

99 

66 

TI820 KSR Printer 

2,195 

210 

114 

77 

ADM3A CRT Terminal 

875 

84 

46 

31 

QUME Letter Quality KSR 

. 3,195 

306 

166 

112 

QUME Letter Quality R0 

. 2,795 

268 

145 

98 

HAZELTINE 1410 CRT 

895 

86 

47 

32 

HAZELTINE 1500 CRT 

1,095 

105 

57 

38 

HAZELTINE 1552 CRT 

1,295 

124 

67 

45 

Dataproducts 2230 

. 7,900 

755 

410 

277 


DATAMATE Mini Floppy . 1,750 167 91 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 
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ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 
RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 

PROMPT DELIVERY • EFFICIENT SERVICE 


Trass Net Corpora tios 

2005 ROUTE 22. UNION. N.J. 07083 

201 - 688-7800 

TWX 7lO-98o-o48S 


CIRCLE INQUIRY NO. 72 


DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 
DON'T BLAME THE SOFTWARE! 




ISO-1 ISO-2 

Power Line Spikes, Surges & Hash could be the culprit! 

Floppies, printers, memory & processor often interact! 

Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
♦ISOLATOR (ISO-1 A) 3 filter isolated 3- prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket $54.95 

♦ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; 

(6 sockets total); integral Spike/Surge Suppression; 

1875 W Max load, 1 KW either bank $54.95 

♦SUPER ISOLATOR (ISO-3), similar to ISO-1 A 
except double filtering & Suppression .... 

♦ISOLATOR (ISO-4), similar to ISO-1 A except 
unit has 6 individually filtered sockets .... 

♦ISOLATOR (ISO-5), similar to ISO-2 except 
unit has 3 socket banks, 9 sockets total . . . 

♦CIRCUIT BREAKER, any model (add-CB) Add 
*CKT BRKR/SWITCH/PILOT any model 

(-CBS) Add $1 1-0° 

PHONE ORDERS 1-617-655-1532 

/?57 Electronic Specialists , Inc. 

171 South Main Street. Natick, Mass. 01760 Dept IF 


$79.95 

$93.95 

$76.95 
$ 6.00 


April was the date of Back to School Night for parents at Lake- 
wood. The students were all anxious to show their parents “their 
computers and how much they had learned. 

About a 90% turnout of parents of these children occurred. This 
is an extremely high percentage and compares with about a 60% 
turnout schoolwide. Parents were not disappointed in the results; in 
fact, they were extremely proud of their children. There was quite a 
clamor to get to the computers so that each student could explain 
their success in computer programming to their friends and parents. 
The parents on the other hand were quite surprised and pleased at 
how much their students had learned. 

Having the microcomputers in an elementary school has drawn 
many visitors to Lakewood. Visitors from Illinois, Texas and all over 
California have come. This was quite thrilling to the students for a 
time; but it soon became evident that visitors took programming 
time and there really was not much of that. 

The students were not familiar with a typewriter so it took a consider- 
able amount of time to hunt and peck in the simplest and shortest 
program. We believe that a keyboard set up in alphabetical order 
would be a real asset to those unfamiliar with the typewriter keyboard. 

The next level of concern was to be sure that every one of Lake- 
wood’s students had an opportunity to use one of the computers. 
With nine weeks of school left and 2 1 classes, it was decided to send 
the computers out to the 4th, 5th and 6th grade rooms for one week 
each and to the K through 3rd grade rooms for three days each. 

Two or three 5th and 6th grade M.G.M. students took each com- 
puter to the assigned classroom. While there, they gave instructions 
on basic operations of the computers. These instructions were also 
taped to the computers (Table 1) and demonstrated the proper 
method for loading a program. At this time they also told about 
writing their own program and loaded it into the machine for their 
classmates to use. 

We also had basic random number addition, subtraction and multi- 
plication programs prepared so that if the teacher wanted his/her 
students to have some practice with math, that was also available. 

Most of the teachers made a schedule for their classroom, allow- 
ing each student 5 minutes computer time each. After everyone had 
a turn the schedule would be repeated. 
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PROGRAM LISTING 3 


10 REM THIS IS A VOCABULARY 
20 REM EXERCISE FOR HOUGHTON 
25 REM MIFFLIN READER - TIGERS 
30 REM WRITTEN BY PAT TUBBS 
40 REM APRIL 1978 
45 CLS :P . :P. : 

50 P. M WHAT IS YOUR NAME?" 

60 INPUT A$ 

70 P. "HI, " ;A$ 

80 P. "PICK THE RIGHT WORD FOR EACH SENTENCE." 
90 P. "TYPE ITS NUMBER AND PUSH ENTER BUTTON." 
100 P. "PUSH ENTER WHEN READY TO START." 

110 INPUT B$ 

120 CLS 
130 P. 

140 P. "SEE THE ." 

150 P. "1. WANT 2. HELP 3. ROCKET" 

160 INPUT A 

170 IF A = 3 THEN GOTO 200 

180 GOSUB 2000 : REM FROWN FOR WRONG ANSWER 

190 GOSUB 1300 : REM DELAY 

195 GOTO 120 : REM REPEAT QUESTION 

200 GOSUB 1400 : REM COMPLEMENT 

210 GOSUB 1000: REM SMILE FACE 

215 GOSUB 1300: REM DELAY 

220 CLS: P. :P. " I WANT A ." 

230 P."l. HAVE 2. TRUCK 3. ARE" 

240 INPUT A 

250 IF A = 2 THEN GOTO 290 

260 GOSUB 2000 

270 GOSUB 1300 

280 GOTO 220 

290 CLS: GOSUB 1400 

300 GOSUB 1420 

305 GOSUB 1000 

310 GOSUB 1300 

320 CLS :P. :P. "TIGERS ARE IN THE 

330 P. "I. THIS 2. ZOO 3. WHERE" 


Program Continued 


Teratek’s 




POSTMASTER 


Tomorrow’s 
mail system. 

Today. 

One package does it ALL 
Postmaster offers the most powerful and flexible 
mail-management system available. 


Batch Entry: Entering names 
and addresses to a mailing 
list is simple. Repeated 
elements of a record need 
only be entered once. 

Powerful Record Extraction: 
Used in conjunction with the 
Optional Reference Field, 
this feature allows simple 
creation of user specified 
“target-files.” 

Dedicated Record Editor: List, 
modify or delete records. 
Allows intact or extracted 
backup of original file. 
Automatic “ID" Field 
Insertion: (optional) Key in a 
name, and a unique 10 char- 
acter record identifier will be 
entered automatically to the 
Reference area. 

Envelopes: Postmaster pre- 
pares single or continuous 
envelopes. 

Mailing Labels: Standard or 
user-specified formats up to 
five across are supported by 
Postmaster. User may spe- 
cify any number of labels 
per name. 

Form Letters: Prepare and 
edit form letters in a variety 
of formats, on either single 
or continuous forms. 

Optional capability of 
allowing text or salutation 
“Inserts” for some or all 
letters in any print run. 


Dedicated Record Sorting: 

Sorted files are re-written to 
disk.The sort may be in 
either ascending or descend- 
ing order. Uses the FAST 
Shell-Metzner sorting 
algorithm. 

Attractive Reports: Neat, 
paginated reports on either 
80 or 132 column paper. The 
80 column option allows 
your CRT to provide an 
attractive report display. 
Clear, Complete Documenta- 
tion: The manual will explain 
in simple English how to get 
started right away. Sample 
data and form-letter files are 
included on the disk to allow 
new users to experiment 
(learn) quickly. 

Quality That’s Affordable and 
Available: The Postmaster 
programs are available in a 
variety of 5" and 8" disk for- 
mats (40k of RAM. CP/M and 
CBASIC2 are required). 
Among the formats sup- 
ported are TRS-80, North 
Star, Heath H8 and H89, 
standard 8" IBM, 

Vector MZ and other 
CP/M derivatives capable 
of running CBASIC. 

COMPLETE MANUAL 
PACKAGE: ALONE: 


* 150 . 



(Credited toward 
subsequent purchase) 


I Lifeboat Associates 

„ THE „ 
SOFTWARE 
K .SUPER- 
MARKET 


LIFEBOAT ASSOCIATES 

2248 Broadway, New York, N.Y. 10024 El (212) 580-0082 0 Telex: 668585 
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Tarbell Double Density 
Floppy Disk Interface 

1 1 "^FOR 8" DISK DRIVES 
Under Tarbell Double-Density CP/M, single and double density 
disks may be intermixed. The system automatically determines 
whether single or double density is in place. 

•Software select single or double density. 

•Phase-locked-loop and write precompensation for reliable 
data recovery and storage. 

• On-board phantom bootstrap PROM is disabled after boot- 
strap operation so all 64K memory address space is available 
to user. 

• DMA in single or double density permits multi-user operation. 
•Extended addressing provides 8 extra address bits, permitting 

direct transfer anywhere in a 16 megabyte address range. 
•Select up to 4 drives, single or double sided. 

•New BIOS for CP/M included on single-density diskette. 
Assembled and Tested $425 
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The high quality commercial grade S-IOO Bus compatible 
boards are high performance subsystems for Z80and 8080 
Processors. 

• 16 Channel A/D, 12 Bit. Optional Instrumentation 
Amplifier and Programmable Gain Amplifier. 

• 4 Channel D/A, 12 Bit. Strap selectable outputs. ±1/2 
LSB Accuracy. 

• 2 Channel D/A with Scope Control, 12 Bit. 16 Bit 
parallel input, 16 Bit parallel output. 

• Reader/Punch Interface. 

• Special-Purpose Designs. 



CALIFORNIA DATA 
CORPORATION 

3475 Old Cone jo Road, Suite CIO 
Newbury Park , California 91320 
(805)498-3651 


340 INPUT A 

350 IF A =2 THEN GOTO 390 

360 GOSUB 2000 

370 GOSUB 1300 

380 GOTO 320 

390 CLS: GOSUB 1400 

400 GOSUB 1430 

405 GOSUB 1000 

410 GOSUB 1300 

420 CLS:P.:P. " I THIS CAT." 

430 P. " 1. ARE 2. ME 3. WANT" 

440 INPUT A 

450 IF A = 3 THEN GOTO 490 
460 GOSUB 2000 
470 GOSUB 1300 
480 GOTO 420 

490 CLS: GOSUB 1400 
500 GOSUB 1440 
505 GOSUB 1000 
510 GOSUB 1300 

520 CLS: P.:P. " WILL YOU ME?" 

530 P. "1. HELP 2. THE 3. IS" 

540 INPUT A 

550 IF A = 1 THEN GOTO 590 

560 GOSUB 2000 

570 GOSUB 1300 

580 GOTO 520 

590 CLS: GOSUB 1400 

600 GOSUB 1450 

605 GOSUB 1000 

610 GOSUB 1300 

620 CLS P . :P . "HE CAN HERE." 

630 P. " 1. ON 2. AND 3. COME" 

640 INPUT A 

650 IF A = 3 THEN GOTO 690 

660 GOSUB 2000 

670 GOSUB 1300 

680 GOTO 620 

690 CLS: GOSUB 1400 

Program Continued 
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Z W L 8086 Power 

S-100 bus WITH 16 -BIT WORD LENGTH 


8086 CPU 

This card brings state-of-the-art performance to the S-100 
bus. It may be used to upgrade existing 8-bit systems by 
“swapping” the CPUs or it may form the foundation for a high 
performance 16-bit system. It will operate with 8-bit, 16-bit, or 
mixed memory and peripherals. It has a 1 -megabyte 
addressing range. It can be factory upgraded at nominal cost 
from 4 Mhz. to 8 Mhz. when the faster CPU chip is available. 
Price — $895. 


CPU Support Card 

This is a companion to our 8086 CPU. It includes a 2K 
monitor with machine language debugger and disk bootstrap 
loader, serial port with software-selected baud rate, time-of- 
day clock with battery backup capability, two general purpose 
timers/counters, and a vectored interrupt controller with 7 
interrupts generated on board and 8 accepted from the bus. 
Price — $395. 



8/16 Memory Card 

Through the use of the sXTRQ line of the proposed IEEE 
Standard, this memory board will appear to be 8K by 1 6 bits to 
our 8086 CPU or 1 6K by 8 bits to 8-bit CPUs. It is offered with 
250 nsec, memory chips only and will perform without wait 
states with our 8086 CPU using an 8 Mhz. clock. It has 24-bit 
extended addressing. Price — $595. 


Z80/8086 Cross Assembler 

This cross assembler runs under CP/M and its derivatives. 
Its mnemonics are the same as or similar to Intel’s ASM-86. It 
is available in 5” soft-sectored, 5” North Star, or 8” soft- 
sectored (IBM) formats. Price — $250. 


Microsoft BASIC-86 

Microsoft’s BASIC interpreter for the 8086 is essentially 
identical in features to their 5.0 release for the 8080 and is 
ANSI compatible. It is a “stand-alone” version and includes all 
disk and terminal 1/0 drivers. Programs written for any earlier 
version of Microsoft BASIC will run under BASIC-86 with little 
or no modification. Price — $350. 



(Prototypes shown) 

AVAILABLE NOW! 

STOCK TO TWO WEEKS 

Call for more information 
or the name of 
our nearest dealer 


MCS-86 User’s Manual 

By Intel — Feb., 1 979, edition. This is the primary hardware 
and software reference manual for the 8086 CPU. Price — 
$6.25. (Includes shipping) 




Seattle Computer Products, Inc. 

1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 
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700 GOSUB 1470 


705 GOSUB 1000 

710 GOSUB 1300 

720 P.A$ , YOU HAVE DONE A GOOD JOB ON THE TIGERS WORDS." 

740 P . "KEEP WORKING HARD AND I'LL SEE YOU AGAIN SOON." 

760 END 

1000 SET (35, 1) :S. (37 , 1) :S. (33,2) :S. (39,2) :S. (35,3) 

1010 Set (37,3) :S. (34,4) :S. (36,4) :S. (33,5) :S. (28,6) :S. (26,6) 

1020 Set (30,6) :S. (31 ,6) :S. (32,6) :S. (33,6) :S. (34,6) :S. (35,6) 

1030 FOR X = 28 TO 35: S . (X, 7) : NEXT X 

1040 FOR X = 28 TO 35:S.(X,8): NEXT X 

1050 FOR X = 20 TO 43:S.(X,9): NEXT X 

1060 S. (24,10) :S. (39,10) :S. (24,11) :S. (28,11) :S. (29,11) 

1070 S. (34,11) :S. (35,1 1) :S. (39,11) :S. (24,12) :S. (28,12) 

1080 S. (29,12) :S. (34,12) :S. (35,12) :S. (39,12) 

1090 S. (24,13) :S. (39,13) :S. (24, 14) :S. (31 ,14) :S. (32,14) 

1100 S. (39,14) :S. (24,15) :S. (39,15) :S. (24,16) :S. (28,16) 

1110 S . ( 3 5 , 1 6) :S. (39, 1 6) :S. (24,17) 

1120 FOR X = 29 TO 34 :S. (X, 17) :NEXT X 

1130 S. (39,17) :S.(25,18) :S. (38,18) :S. (26, 19) :S . (37 , 19) 

1140 S. (27,20) :S. (36,20) 

1150 FOR X = 28T035:S.(X,21):NEXT X 
1160 RETURN 

1410 "GOOD JOB , " ;A$ : RETURN 

1420 "NICE WORK," ;A$ : RETURN 

1430 "SWELL, ";A$: RETURN 

1440 "WONDERFUL, ";A$; RETURN 

1450 "VERY GOOD" ;A$ : RETURN 

1460 "PRETTY GOOD, " ;A$ : RETURN 

1470 "YEA! ! ,"; A$: RETURN 

1480 "GOOD WORK," ;A$ : RETURN 

1490 "WOW! THAT"S SUPER, ";A$: RETURN 

2000 CLS: GOSUB 1 400 :P. "PLEASE, TRY AGAIN, ";A$ 

2005 S. (78,4) :S. (80,4) :S. (77,5) :S. (81,5) :S. (83,5) :S. (85,5) 
2010 FOS X= 72 TO 79:S.(X,6): NEXT X 
2020 S. (82,6) :S. (86,6) 

2030 FOR X= 72 TO 79 : S . (X, 7) :NEXT X 
2035 S. (83,7) :S. (85,7) 

2040 FOR X = 72 TO 79 :S. (X,8) :NEXT X 

2050 FOR X = 64 TO 87 : S . (X, 9) .-NEXT X 

2060 S. (68,10) :S. (83,10) :S. (68,11) :S. (83,11) :S. (68,12) 

2070 S.(72,12):S.(73,12):S.(78,12):S.(79,12):S.(83,12) 


2080 S.(68,i3):S.(83,13):S.(68,14):S.(75,14):S.(76,14) 
2090 S. (83,14) :S. (68,15) :S. (83,15) :S. (68,16) :S. (83,16) 
2100 S. (68,17) :FOR X = 73 TO 78 : S . (X, 17) :NEXT X 
2110 S. (83,17) :S. (69,18) :S. (72,18) :S. (79, 18) :S. (82,18) 
2120 S. (70,19) :S. (81,19) :S. (71,20) :S. (80,20) 

2130 FOR X=72 T079 : S . (X, 21) :NEXT X 
2140 RET 


After the basic introduction to the computers, the M.G.M. students 
were “on call” for any troubleshooting that might be necessary. Both 
the principal and the M.G.M. instructor view Lakewood’s classroom 
teachers as extremely cooperative and supportive in allowing their 
troubleshooters to leave when needed, and also in accepting the 
disruption to the classroom schedule the computers caused. 

After the upper grades had all used the computers, scheduling 
began in the primary grades. We had very few programs simplified 
enough for K and 1 st graders to use. We wrote one usincj first grade 
vocabulary for the TRS-80 (Program 3) and we had a similar pro- 
gram for the PET. 

First graders were really fascinated by the computers’ ability to 
know their name and really enjoyed seeing the smiley face or sad 
face. The thrill of a correct answer was apparent on their faces. 

We did not have a simple enough program prepared for kinder- 
garteners, but chose instead the simple name program illustrated in the 
beginning of this article. After typing in all but the name we allowed 
each child to pick out the ietters of his/her name and type them in. 
One problem not anticipated was the letter pictures on the keyboard. 

Kindergarteners knew how to write their names with an upper 
case letter and lower case letters following this; e.g., Pat. However, 
the computers use only upper case letters; e.g., PAT. We explained 
that these computers only knew the upper case alphabet. (Dumb 
machines. . .right?) 

Next, the problem emerged of the upper case letters looking dif- 
ferent from the way the letters they had learned; 1 instead of I. Also, 
the keyboard showed one symbol and the screen another. These 
were problems neither we nor our older students were aware could 
occur. But after everything was explained, the children had a good 
time making their names appear on the screen. 

By the time school was out for summer vacation, everyone at 
Lakewood School, students, teachers, aides, secretaries, custodians 
and cafeteria workers, had had a chance to use the computers. 

If money is available this year, school plans call for upgrading the 
TRS-80 to Level II with 1 6K. Money will also need to be budgeted 
for possible repairs and for cassette tapes. 

This year, we will again teach simple programming. Students 
should be able to get into some slightly more difficult programs us- 
ing GOSUBs, time delays and graphics. 

Time is always a factor to consider when working with students and 
with limited numbers of computers; however, with a full school year 
ahead there is every promise of a great deal of accomplishment.D 

ABOUT THE AUTHORS 

Robert Garmston has served as principal of Lakewood Elemen- 
tary School in the Sunnyvale School District for three years. Prior 
to that he principaled elsewhere in the Sunnyvale School District , 
in Saudi Arabia for the Arabian American Oil Company , and served 
as Director of Instruction for the Live Oak School District in Santa 
Cruz and in the Bellevue School District in Santa Rosa. 

Mr. Garmston earned his BA and MA from California State 
University at San Francisco and is completing his EDD at the 
University of Southern California. 

Patricia Tubbs , instructor of gifted elementary school children , 
has been working for five years as an instructor of Mentally Gifted 
Minors at Lakewood Elementary School. 

Her experience with programming computers had been nil until 
the arrival of the TRS-80 and PET. 
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NEW FROM 

MOUNTAIN HARDWARE. 
CONTROL FROM YOUR APPLE 


INTROL/X-IO. 

COMPUTERIZE YOUR HOME. EVERYTHING YOU NEED. 


The lntrol/X-10 peripheral system for your Apple* 
Computer allows you to remotely control lights and 
electrical appliances in your home. 

YOU’RE ALREADY WIRED. 

lntrol/X-10 operates by utilizing your computer’s intelli- 
gence to command the BSR System X-10 to send signals 
over regular 110 volt household wiring. That means you 
can control any electrical device in your home without 
additional wiring. 

READY TO USE. 

lntrol/X-10 comes with complete software to control 
devices on pre-determined schedules, and features: 

• Control devices at a specific time. • Select a daily or 
weekly schedule. • Specify a day of the week, or an exact 
date for a particular event. • Specify an interval of time for 
an event. • Rate device wattages for a running account 
of power consumption during your schedule for energy 
management. • Used with our Apple Clock™ your sched- 
ules may run in “background” while other programs 
may run at the same time in “foreground.” 


The Intro! Controller board plugs into a peripheral slot 
of your Apple. With an ultrasonic transducer it trans- 
mits control signals to the BSR/X-10 Command Console 
which may be plugged into any convenient AC outlet near 
your computer. On command, signals are sent to remote 
modules located at the devices you wish to control. Up 
to 16 remote module addresses may be controlled from 
your Apple. 

AVAILABLE NOW. 

The lntrol/X-10 System consists of the Introl Controller 
board with timer and ultrasonic transducer, the X-10 
Command Console and three remote modules. $279. 
Complete and tested. If you already have a BSR System 
X-10, the Introl Controller board is available separately for 
$189. Additional remote modules are available at $15. See 
your computer dealer for a demonstration. Or, return the 
coupon below for complete information. 

Available through computer dealers worldwide 

'Apple is a trademark of Apple Computer Inc. 

BSR/System X-10 is a trademark of BSR, Ltd. 



1 

Mountain Hardware, Inc. 

LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Blvd.. Santa Cruz, CA 95060 
(408) 429-8600 

Sounds great. 

□ Home control from my Apple? 

That sounds like a great system. Send me all the details. 

Name : 

Address 


City State Zip 

I Phone 

L 1 
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INCOME TAX? 

GOODBYE COMPUTER T AX SE RVICES 

HELLO AilCROlSx 

software system 

If you process as few as 50-100 income 
tax returns. Microtax will pay for itself the 
first year of use. 

In the time it takes to prepare working 
papers for a computer form service, you 
can have finished forms. Microtax instantly 
turns your office computer into a tax-form 
service center; no waiting— no errors. 

COMPLETE SYSTEM 

Microtax is the complete Federal and 
State tax form system. Over 50 forms and 
schedules. 

Interested in saving time and money? 
Give us a call. 

AIICROlSx 

THE INCOME TAX SOFTWARE SPECIALISTS 
22623 Cavalier Street 
Woodland Hills, CA 91364 
(213) 348-5196 

CIRCLE INQUIRY NO. 42 


THE INDEPENDENT NEWSIETTER OF HEATH CO. COMPUTEfS 


►Since Buss is not a company- 
controlled. publication, it 
can deal with the weaknesses , 
as well as with the strong 
points, of Heath Co. computer 
systems . 

►Information on new products 
is presented to Buss readers 
as it leaks out of Benton 
Harbor, not held back to suit 
the marketing plans of the 
manufacturer. 

►Buss features news of com- 
patible hardware and software 
from other vendors. Included 
are less expensive memory 
expansion products for the 
H8, Hll, and H89. 

►Buss stresses candid reports 
of owners ' experiences with 
their computers and peripher- 
als. It also carries hard- 
ware modifications developed 
by readers. 

►The information in Buss goes 
by first class mail (air mail 
outside North America). 
►Subscribers have an even 
faster way of getting up-to- 
date informations a phone 
number to call for a 
recorded bulletin. 


►You have the choice of starting 
with the latest issue or avail- 
able back issues (about 10). 
►Items from past issues: H8 card 
interfaces 8" disk drives*Local 
users' groups«32K dynamic H8 
memory under $500* Assembly lan- 
guage programming course reviews 
•Hll memory bargainee of tware fix 
•H89 review*H8 bus expans ion*H 11 
bubble memory*tiny c on disk for 
H8 & H89*Rumor mill*F0R SALE ads 
of subscribers*H8 64K dynamic 
memory: PC board, $49; stuffed, 
$750«H9 modifications^ disk 
soft ware* "Adventure" documenta- 
tion available*Hll line time 
clock*Reports on HUG meetings* 
H27 disk review* "Adventure" on 
cassette*H10 modification kit* 

H8 CP/fo review*Dust covers for 
H8, H9, H10, Hll, H14, H17, H27 
& DECwriter*Business software 
•H14 prints labels*8088 CPU 
would boost H8*Godbout products 
for H8*Heath Co. computer mar- 
ket penetration*Zenith VP to 
direct computer product line 
•ET-3400 expans ion*DECwr iter 
upgrades*Z80 for H8*H 11-compat- 
ible products*Listings of 
magazine articles of Interest 


►Published since April 1977 

Full refund guaranteed if not satisfied 
Issues • Mailed First Class • Overseas air mail (US$ on US bank) 


12 

$ 9.97 

$ 15.00 

18 

$14.25 

$20.00 

24 

$17.75 

$ 25.00 



By Adam Osborne 


Among the welter of parts being offered as special purpose arith- 
metic processors, there are, in fact, very few that fit well into a 
microcomputer system. The majority are warmed-over calculator 
chips that are hard to interface or use. 

The Am951 1 arithmetic processor is probably the most widely 
used special purpose processor on the market today. This part can 
handle fixed point and floating point numbers up to 32 bits wide. 
The Am9511 will add, subtract, multiply and divide; it handles 
logarithms, exponents and trigonometric functions. A companion 
part, the Am9512, is a floating point processor that will add, sub- 
tract, multiply and divide only, but it can process 64-bit floating 
point numbers — which should even satisfy the requirements of 
astronomers and chemical engineers. The Am9512 conforms to 
the proposed IEEE Floating Point Standard. AMD claims that the 
Am951 1A is identical to the Am951 1; the “A” appendage sup- 
posedly identifies a new chip mask — and that is all. In fact, it is 
rumored that there were problems associated with the Am951 1 
reset, plus certain transcendental functions. But AMD is not talking. 

It is a real pity that semiconductor manufacturers are so reluctant 
to tell users what is wrong with their parts, preferring to let users 
stumble on the problems individually, and en masse — after they 
have bought the part. AMD appears to be particularly guilty in this 
respect. For example, neither the Am951 1 nor the Am9512 divide 
operation returns a remainder. 

I received preliminary documentation from AMD some time ago. 
The technical writer had noted in a couple of cases that the divide 
function of the Am951 2 did not return a remainder, but the reviewer 
(presumably a person in marketing or engineering) had crossed out 
this information. Presumably the reviewer felt that truth in advance 
of purchase would hurt sales more than problems after the purchase. 

Knock it off, AMD — and all you other people! 

Notwithstanding my criticism of AMD’s documentation, the 
Am951 1 and Am9512 are, without a doubt, the parts of choice in 
most microcomputer systems that require floating point arithmetic 
or transcendental functions. What makes these parts of choice is the 
ease with which they can be incorporated into a microcomputer 
system. They connect to a typical microcomputer system bus as 
easily as an 8255 I/O port -- or any other microprocessor support 
device. And a microprocessor program that utilizes these two parts 
is no more complicated than the program needed to control any 
other typical microcomputer support circuit. 


When analyzing arithmetic processors, these are the impor- 
tant criteria to consider: 


1 . Is the arithmetic processor going to operate in conjunction 
with a microprocessor? My comments in this column assume 
that it is. In fact, using the Am951 1 and Am9512 as stand- 
alone devices would be impractical. Calculator chips are pre- 
ferable as stand-alone devices. 

2. If the arithmetic processor is to be used in conjunction with a 
microprocessor, how simple is the bus interface? In the case 
of the Am951 1 and the Am951 2 the bus interface is trivially 
simple — select logic and normal bus buffers are all you need. 


Buss 

325- A Pennsylvania Ave. , S.E. 
Washington, DC 20003 


3. Can the part be programmed easily? All a microprocessor 
program should have to do is prepare operands and transmit 
them to the arithmetic processor, then read the result when it 
is ready. Any additional overhead is unnecessary. The 
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Radio Shack Won the Battle . . . 


PRICE vs. PERFORMANCE 


Why Radio Shack’s “going price” 
is so much lower 

There’s TRS-80 Model I. Systems start 
at $499* Last year they started at $599, 
but now we’re down the learning curve 
while others are just starting up. Then 
there’s Model II. Model II systems start 
at $3450. It’s an all 8" floppy disk sys- 
tem: one built in, and you can add 
three more. High-resolution 12" 
monitor, twice the size of the IBM 5110. 
Twice the operating speed of Model I. 
Upper and lower case. New state-of- 
the-art 76-key keyboard. Level III ex- 
panded BASIC. And here’s what’s so 
incredible: comparable systems (like 
IBM 5110) cost roughly 33% to 66% 
more. We said we’d tell you why; it’s a 
mix of three possibilities: (1) they have 
higher selling costs, (2) they have 
higher manufacturing costs, (3) we 
have lower gross margins. 

A small business may be a small 
part of a large business , right? 

Most businesses, small or large, have a 
tendency to buy too much computer 
for their job. We learned about this 
with TRS-80 Model I; in fact Model I is 
too little computer for many business 
applications. So we designed Model II 
to be “just enough computer’’ for most 
micro/mini applications. We’ll sell you 
what you need, and you will SAVE 
MONEY 


Does a retailer belong in the 
business-computer business? 

The competition would like you to be- 
lieve computers can’t be sold over the 
counter like typewriters. They’re right! 
Business computers like TRS-80 
Model II have to be sold where com- 
puters and software are sold, where 
computers are serviced, where com- 
puter advice is available directly from 
the manufacturer. That is what Radio 
Shack is all about. 

How we sold over 100,000 
TRS-80 Model I Systems 

This is probably the most interesting 
computer story never told. We did not 
know there was a big market for per- 
sonal computers. So we put 20 people 
on the job. Soon we had over 700 
people on the job. The over 100,000 


system sales came from getting off our 
behinds FAST and meeting demand by 
building computers. 

Radio Shack deserves to be your 
small-computer company! 

Simply because we offer 5-figure 
computing power at a 4-figure 
price — with five business software 
packages ready to “go to work” 
immediately — with your existing per- 
sonnel. Modular design means easy 
expandability with plug-in printers, 
additional disk drives and more! You 
can order a TRS-80 Model II (or I), in 
over 7300 locations worldwide. And, 
specialized Computer Sales/Service 
centers are ready to stand behind your 
computer with service (and training 
classes, if you wish). There’s so much 
to tell about TRS-80 II, we urge you to 
come in today and get all the facts, 
firsthand! 


Radio 

/hade 

The biggest name 
in little computers® 


* Retail prices may vary at individual stores and dealers 

1 

Mail to: Radio Shack, Dept. CM A 406 

1300 One Tandy Center, Fort Worth, TX 76102 


“ye®” 


□ Send your new 1980 Computer Catalog 

□ Have a representative call me 


Name 
Title 


Company- 

Street 

City 


- State- 


_Zip_ 
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USING MORE THAN 1 MICRO? 

MMT, Inc. announces a full line of cross assemblers to comple- 
ment our 8080 Super Assembler - SASSY. 

Like SASSY, all MMT cross assemblers feature: macros, con- 
ditional assembly, pagination and forms control, complete list* 
nolist control, symbol table and exclusive features to provide 
a complete cross reference table and the input of multiple 
source files. 

MMT cross assemblers support most 8 and some 16 bit 
processors. Manufacturers (INTEL, MOTOROLA, etc.) 
mnemonics are used exclusively. Complete user manuals are 
supplied. 

Delivery on cross assemblers: off the shelf to 30 days. Call 
for quotes on cross assemblers to meet your custom require- 
ments. 

All software available on CP/M® full size or North Star 
minifloppy diskettes. 

SASSY $75.00 

Cross Assemblers from $150.00 

*CP/M IS A REGISTERED TRADEMARK OF DIGITAL 
RESEARCH CORP. 
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Midwest Micro- Zek, Jmc. 
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CP/M SOFTWARE TOOLS 

NEW ED-80 TEXT EDITOR 


ED-80 offers a refreshing new approach for the creation and editing of program and data 
files conversationally -and it saves you money. Its powerful editing capabilities will satisfy 
the most demanding professional -yet it can still be used by the inexperienced beginner. 

Look at These Outstanding Features: 

■ FULL SCREEN window displays with forward and backward scrolling for edit- 
ing your data a page-at-a-time, rather than line-by-line. 

■ Provides you with all the features found on the large mainframe and minicom- 
puter editors, such as IBM, UNIVAC. CDC. and DEC. 

■ Commands include forward or backward LOCATE, CHANGE, and FIND; and 
INSERT, DELETE, REPLACE, APPEND, SAVE, PRINT, WINDOW. MACRO. 
TABSET, SCALE, DUMP, and others. 

■ Compatible with existing CP/M edit and text formatted files, with CBASIC, and 
with Microsoft’s MBASIC, FORTRAN, COBOL, and ASSEMBLER. 

■ CHANGE commands allow you to make conditional changes and to use vari- 
able length strings. 

■ Designed for CP/M and derivative operating systems, including LIFEBOAT, 
CDOS, IMDOS, DOS-A, ADOS, etc. 

■ GET and PUT commands for concatenating, moving, duplicating, and merging 
your edit files on the same or different diskettes. 

■ Provides you with fast memory-to-memory COPY commands, and an inter- 
mediate buffer for copying lines over-and-over. 

■ Saves your last LOCATE, CHANGE, FIND, and APPEND command for easy 
re-execution. 

■ Simple line-oriented commands for character string editing. 

■ Safeguards to prevent catastrophic user errors that result in the loss of your 
edit file. 

■ INLINE command for your character-oriented editing. 

■ Designed for today's CRT’s, video monitors, and teletypewriter terminals. 

■ Thoroughly field tested and documented with a comprehensive User's Manual 
and self -instructional tutorial. 

And remember — in today's interactive programming environment — your most impor- 
tant software tool is your text editor. ED-80 is already working in industry, government, 
universities, and in personal computing to significantly cut program development time 
and to reduce high labor costs. Why not let ED-80 begin solving your text editing prob- 
lems today? ED-80 is protected by copyright and furnished under a paid-up license for 
use on a single computer system. Single Density Diskette and Manual: $99.00, or the 
Manual alone: $10.00 (credited with purchase of the Diskette). Specify Disk make/model, 
5” or 8 ", hard or soft sectored. ORDER NOW and we’ll pay the postage! 

SOFTWARE DEVELOPMENT & TRAINING, INC. 

Post Office Box 4511 — Huntsville, Alabama 35802 

■BBtf Dealer Inquiries Welcomed 

mmm ® CP/M is a trademark of Digital Research 


Am951 1 and the Am9512 fulfill this requirement. 

4. Are execution times fast enough? Here you may have a prob- 
lem with the Am951 1 and the Am951 2; a fixed point multi- 
plication requires approximately 30 microseconds, while a 
floating point multiplication requires more than 50 micro- 
seconds. Transcendental functions require more than a milli- 
second to execute. If these execution times are too slow, then 
you will have to select special high-speed single function de- 
vices — which are readily available for multiplication, but are 
currently unavailable for division or transcendental functions. 
Calculator chips are slower than the Am951 1 or Am9512 
and cannot be selected where execution speed is important. 

5. Are the results accurate enough? Accuracy is an important fac- 
tor for trigonometric functions with very large or very small oper- 
ands. In these areas, the results can be quite poor. Be sure 
you understand the accuracy of the data you are generating. 

Here is a list of part numbers for high-speed multipliers: 

From TRW: the TDC1010J, the HJ series and the TDC1008J 
From Monolithic Memories: the 67558 
From AMD: the Am25LS2516 

But you pay dearly for high-speed multiplication; these parts are 
power hungry, sometimes consuming more than a watt of power 
per part. 

Intel’s 8089 I/O Processor is the first of what I predict will be a 
new breed of CPUs that handle specific functions in a large micro- 
computer system. I described the 8089 in a recent column. This 
part handles all I/O channel logic for 8086 microcomputer sys- 
tems, thereby relieving the master microprocessor of all I/O chores. 
During the next few years I expect a large number of such special 
purpose microprocessors will be announced. 

But the 8089 is not really a brand-new idea; many of the 
peripheral controller chips on the market today are, in fact, one-chip 
microcomputers with special purpose read-only memory programs. 
More peripheral controllers than you would believe are really 
nothing more than 8048 or 8041 one-chip microcomputers, with 
appropriate programs stored in their read-only memory. 

I recently received a very interesting form letter from Digital 
Equipment Corporation. They announced the grand opening of 
a computer store in San Francisco. 

I believe that Digital Equipment Corporation’s new selling philo- 
sophy has strengths and weaknesses. 

I am sure that Digital Equipment Corporation, together with other 
minicomputer manufacturers, will discover that computer stores are 
an inexpensive and effective way of selling small business computers. 

The weakness in Digital Equipment Corporation’s strategy is that 
their company stores are going to sell their own products only. Right 
now I am sure that Digital Equipment Corporation looks upon the 
computer store as an experiment in selling technique. The manufac- 
ture of computer hardware is looked upon as the source of profit. The 
computer store, per se, is not a profit generator in this scenario. There- 
fore it would be inconceivable for a Digital Equipment Corporation 
computer store to sell any competing hardware systems, even though 
carrying multiple lines would greatly increase the store’s business. 

As hardware costs go down, the portion of a computer system’s 
price that covers retailing and customer interface will become even 
more significant. And this part of the system’s price, together with 
associated profits, will be the dominion of the computer store. In the 
not too distant future, Digital Equipment Corporation will discover 
that their computer stores are a significant profit center in their own 
right. When that day comes, it makes a lot of sense for the Digital 
Equipment Corporation computer stores to be operated as a 
separate division, whose business the manufacturing arm would 
have to compete for, along with Texas Instruments or any other 
manufacturer of small business systems. 

It is interesting to note the IMS Associates manufactured IMSAI 
computers, as well as owning the Computerland store franchise. The 
manufacturing operation is now in bankruptcy, while the Computer- 
land franchise is doing very well. Now it would be absurd to com- 
pare IMS Associates to Digital Equipment Corporation. The IMSAI 
computer manufacturing operation was inefficient. Nevertheless the 
Computerland franchise has been a massive success, even though it 
was formed and operated by essentially the same group of people. □ 

The views in this column are those of the author and are not neces- 
sarily those of the magazine or its staff. Dr. Osborne can be con- 
tacted at P.O. Box 2036, Berkeley , CA 94702. 
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THERE IS A DIFFERENCE IN 
TRS-80 DISK DRIVES capacity I 



Expansion interface - gives 
your TRS-80 the disk capacity 
it needs, and much, much more! 


Single sided minifloppy - 
up to 1 50 KBytes of 
storage capacity. 


Single or double sided 
8” floppies - up to 2.5 
MBytes in dual drive 
cabinet - for the 
serious TRS-80 user. 


10 to 40 MByte, 8” 
Winchester drive - 
expands capacity far 
beyond Model II storage. 


LOBO DRIVES’ new family of disk memory 
products provides you with a choice of memory 
capacities you need to effectively execute the 
complex business software you’ve developed 
for your TRS-80*. LOBO DRIVES’ selection of 
readily available, software compatible drives 
permits you to expand your inventory, payroll, 
customer list, and accounts receivable files as 
your business grows. 

And LOBO DRIVES brings you more ... a new 
plug-in expansion interface that provides an 
easy way to add hardware enhancements, 
communications capability, and programmable 
features . . . and it comes with the LOBO 
DRIVES famous 1 year, 1 00% parts/labor 
warranty. 

Call or write for the complete LOBO DRIVES 
story. Find out just how competitively priced a 
family of high capacity drives can be . . . 



INTERN AT I OM A L 


935 Camino Del Sur Goleta, 
California 93017. 

(805) 685-4546 

“CAN YOU REALLY AFFORD 
TO PAY LESS?” 


Quantity discounts available - 
Dealer inquiries invited 


trT] 

Yes, I want to know more about LOBO Drives 
and what they can do for my TRS- 80 . Send me 
information on: 

□ 5 1 /4-in. Floppy drive □ 8-in. Winchester hard 

disk, 10 Mbyte drive 

□ 8-in. Floppy drive □ Double density 

Single sided expansion interface 

Double sided 

Name 

Company 

Address 

City __ State Zip 

Phone No. 

If dealer, provide resale no. 


♦ TRS-80 is a registered trademark of Radio Shack, a Tandy Company. 
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IBM Buys Qume. 
Now You Can Too! 


The Qume Sprint 5 Daisywheel 
Terminal. 



FAST. At 55 characters per second the fastest daisywheel printer made. 

SMART. The Qume Sprint 5 is the printer for word processing and plotting 
because microprocessor controlled Sprint 5 logic responds to all 128 ASCII 
codes plus 43 Qume-defined commands for specific paper handling and 
carriage movement controls. That means it supports bidirectional printing, 
proportional spacing, right justification and high resolution graphics (5760 
points per square inch). 

FLEXIBLE. A variety of configurations guarantees there is a Sprint 5 for 
you, whether you have a TRS-80, an IBM 370 or anything inbetween. 

• Keyboard (KSR) or Receive Only (RO) 

• RS-232C, DC Current Loop or Parallel Interface 

• 45 or 55 characters per second 

A multitude of daisywheels (over 70) in various typestyles, pitches and 
language variations plus a colorful rainbow of carbon and fabric ribbons gives 
you a dynamic range in the appearance of your letter perfect printouts. 


Reconditioned Quine-based 
Daisywheel Terminal 
was $4500+) now $2180. 

Gen Corn’s 300Q Qume Terminal, fully 
reconditioned 

• Qume Q30 print mechanism (30 cps) 

• Bidirectional printing/proportional 
spacing 

• Plotting— Super Plot firmware package 
standard 

• 1/120” horizontal control, 1/48” vertical 
control 

• Wheeled pedestal standard 

• 86 key keyboard w/15 key numeric pad 

• RS-232C serial interface, cable included 

• ASCII encoded w/256 character buffer 

• 30 day limited warranty 

• Nationwide service 



Qume Sprint 5: 55 CPS, KSR $3295 

45 CPS, KSR 2995 

55CPS.RO 2895 

45CPS.RO 2695 

Gen Com 300Q 2150 

DTC 300A (similar to Gen Com 300Q, but w/Hytype I mechanism) 1995 

Uni-directional Forms TVactor 210 

Bi-directional Forms TVactor 250 

Cut Sheet Feeder 1390 

Pin Feed Platen 160 

TRS-80 interface (for any above terminal) 49.95 

Electric Pencil Word Processing Software (TRS-80 version-cassette) .... 99.95 

Electric Pencil Word Processing Software (TRS-80 version-disk) 150 

Daisywheels and Ribbons (Qume and Diablo) write for list 


TAX and SHIPPING (FOB San Leandro, CA), if applicable, not included 


COMPUTER 

COMPUTER 

COMPUTE R 

HJTBB 

[PUTER 
1PUTER 

,?u ter 

COMPUTER 
COMPUTE R 

COMPUTER 

COMPUTER 



TEXTile 

TEXTile 


TEXTile 
TEXTile 
TEXTile 
TEXT; le 
TEXTi le 
TEXT; le 
TEXTile 
TEXTile 


write or call 

COMPUTER TEXTile 

10960 Wilshire Blvd. 

Suite 1504 

Los Angeles, CA 90024 
(213)477-2196 


]URispRu6ent 

computeRisr' 



ANATOMY OF A PATENT 


As alluded to last month, in future issues the format of this column 
will be different. In the past, this column has presented articles of a 
general nature on various points of law that related to the computer 
technology or were deemed to be of interest to computer oriented 
professionals, executives and hobbyists. However, beginning with 
the February issue, each column will discuss an issued U.S. patent 
on a computer-technology-related invention of possible interest to 
our readers. The purpose of this change is to provide a basic, 
understanding of the contents and implications of issued U.S. patents. 

The patents selected for discussion will be chosen solely on the 
basis of reader interest in the inventions disclosed. There will be no 
opinion expressed regarding the validity of the patents. 

Because of column space limitations and because patents on 
computer-related inventions are usually lengthy, it will not be practical 
to publish an entire patent. However, those interested in obtaining a 
copy of the entire patent need only forward a request to the Commis- 
sioner of Patent and Trademarks, United States Patent and Trade- 
mark Office, Washington, D.C. 20231 , identify the patent number 
and enclose 50 cents for each copy desired. 

An issued U.S. patent gives its owner the right to exclude others 
from making, using and selling that invention anywhere in the 
United States for a period of 1 7 years. In return for this valuable 
right, the applicant for a patent must fully disclose his invention so 
that the public will benefit from the teachings of the patent. 

The grant of a patent is pnly given when the applicant meets his 
obligations of disclosure. The application must contain a written 
description of the invention and of the process of making and using 
it in such full terms as to enable any person skilled in that particular 
field to make and use the invention. 

In addition, the law requires that he set forth the best mode con- 
templated by him for carrying out his invention. The patent law also 
requires that the application conclude with one or more claims that 
particularly point out and distinctly claim the subject matter which 
the applicant regards as his invention. The law also specifies that 
when the nature of the case admits, the applicant shall furnish a 
drawing of his invention. 

During the process of examination by the Patent Office examining 
corps, the application is in effect treated as if it were a working paper. 
The claims may be amended through correspondence between the 
Examiner and the patent attorney until the application is finally in 
form for allowance by the Patent Office. 

At that time, the application becomes the issued patent. The pa- 
tent is assigned a number and an official issue date which determines 
when the 17-year period of enforceability begins. 

The following material more specifically exemplifies the contents 
of an issued U.S. patent. It comprises actual abbreviated portions of 
U.S. patent 4,136,400 which are reproduced below for illustration 
purposes only. 

Future articles will present at least one drawing, the abstract, at 
least one claim, and general comments regarding the patent, if 
appropriate. □ 

For further information, contact the author at the law firm of Fischer 
and Tachner, 2192 Dupont Drive, Suite 210, Irvine , CA 92715. 

If you prefer this new format for Jurisprudent Computerist 
please circle 1 00 on the reader service card and mail it to us. 
If you prefer the old format please circle 101 and send it in. 
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United States Patent [i9] 
Caswell et al. 


Ill] 4,136,400 
[45] Jan. 23, 1979 _ 


[54] MICRO-PROGRAMMABLE DATA ◄ 

TERMINAL 

[75] Inventors: Robert L. Caswell, Placentia; Glen R. ◄- 
Griffith, Westminster, both of Calif. 

]73] Assignee: Rockwell International Corporation, + 

El Segundo, Calif. 

822,769 ◄ 


[ 21 ] 

[ 22 ] 

151] 


Appl. No.: 
Filed: 


Aug. 8, 1977 ◄- 


.... IntCI. 1 G06F 1/00 \ 

[52] U.S.CI 364/900/ 

[58] Field of Search 364/900 MS File ◄ 

[56] References Cited 

U.S. PATENT DOCUMENTS 
3,978,454 8/1976 Willard 364/900 ◄ 

Primary Examiner — Raulfe B. Zache 
Attorney, Agent, or Firm — H. Frederick Hamann; 

Leonard Tachner 


HEADING INCLUDES 
INVENTOR’S NAME, PATENT 
NUMBER AND ISSUE DATE. 

TITLE OF THE INVENTION 

INVENTORS AND THEIR RESIDENCES 

-OWNER OF PATENT 

-SERIAL NUMBER OF APPLICATION 
•FILING DATE OF APPLICATION 

INTERNATIONAL AND U.S. CLASS OF INVENTION 

■U.S. INVENTION CLASSES SEARCHED 
BY EXAMINER 

PRIOR ART PATENT CITED BY EXAMINER 


1571 


ABSTRACT 


A microprocessor based apparatus for use as a bus controller and as a remote ter- 
minal in a time-division multiplex serial data bus system. The apparatus comprises 
a single chip which, in a preferred embodiment, is in the form of radiation hardened 
LSI/ CMOS/SOS. It operates on a one bit per instruction basis. . . 


} 


NATURE AND GIST OF THE TECHNICAL 
DISCLOSURE FOR CURSOR INSPECTION 


12 Claims, 42 Drawing Figures -4 


NUMBER OF CLAIMS AND FIGURES IN THIS PATENT 


MICRO-PROGRAMMABLE DATA TERMINAL 4 - 
BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 


This invention relates generally to data transmission in an avionics system 
primarily for aircraft and the like. More specifically, this invention relates to a pro- 
grammable digital circuit device for use in conjunction with a time-division 
multiplexed data bus system. 

Increasing avionics system complexity in modern military aircraft is demanding 
an increasing proportion of the resources. . . 




SUMMARY OF THE INVENTION 

The present invention is a micro-programmable data terminal (MPDT) in the 
form of a single, large-scale integrated (LSI) CMOS/SOS circuit chip designed to 
operate either as a remote terminal or as a bus controller for a time-division 
multiplexed data bus. No other micro-programmable single chip device capable of 
remote terminal and bus controller functions is known. . . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a block diagram illustration of a typical multiplex data bus architecture. 

FIG. 2 is a graphic-Uke illustration used to explain the data formats used in the 
invention. . . 


K 

> 


TITLE OF THE INVENTION 


STATEMENT OF THE FIELD OF ART TO WHICH 
THE INVENTION PERTAINS AND BRIEF DISCUSSION 
OF PROBLEM SOLVED BY INVENTION 


BRIEF INDICATION OF SUBSTANCE OF THE 
INVENTION AND WHY IT SOLVES PROBLEMS 


BRIEF EXPLANATION OF FIGURES USED TO 
DESCRIBE INVENTION 


DESCRIPTION OF A PREFERRED EMBODIMENT 
Referring now to FIG. 5, there is shown therein a block diagram representation 
of a micro-programmable data terminal chip 40 connected to a subsystem 38 and 
to a data bus wire pair of a time-division multiplex serial data bus 12. . . 


} 


DETAILED DESCRIPTION OF AT LEAST THE BEST MODE 
OF THE INVENTION (THIS IS A VERY SMALL PORTION 
OF A TYPICAL DESCRIPTION. THIS PATENT INCLUDED 
OVER 20,000 WORDS OF DESCRIPTION). MAJOR 
PORTION OF PATENT SPECIFICATION 


SUMMARY 

It will now be understood that what has been described herein is a micro-pro- 
grammable data terminal for use as a bus controller and as a remote terminal in a 
time-division multiplex serial data bus system. The specific embodiment described. . . 

Having thus described a preferred embodiment of the invention, what is claimed is: 

1. A single chip programmable data terminal circuit device for use in a time- 
division multiplex serial data bus system, comprising: 

means for control of information transfer between a subsystem and said data 
bus, in a remote terminal mode; and 

means for control of information transfer between a subsystem and said data 
bus, in a controller mode. 

2. A micro-programmable data terminal apparatus for interconnecting a plural- 
ity of subsystems as a remote terminal and as a bus controller in a time-division 
multiplex serial data bus system, said terminal apparatus comprising a unitary 
large scale integrated circuit chip and a memory device, said memory device being 
programmed to store a plurality of instructions signals and said circuit chip having 
circuits to address said instruction signals in accordance with the information be- 
ing transferred on said data bus and to respond to said instruction signals for con- 
trol of said information transfer. 

3. A data terminal apparatus as defined in claim 2 wherein said circuit chip 
comprises: 

a signal format conversion means for converting signals received from said 
data bus in a first format to signals in a second format for transfer to said 
subsystem and for converting signals received from said subsystem in said 
second format to signals in said first format for transfer to said data bus. 


CONCLUDING SUMMARY OF INVENTION 
EMBODIMENT DESCRIBED IN PATENT 
SPECIFICATION ABOVE 

CLAIM 1 - ONE OF A NUMBER OF SINGLE 
SENTENCE DEFINITIONS OF WHAT INVENTOR 
REGARDS AS HIS INVENTION 


CLAIM 2 - ANOTHER SUCH DEFINITION. THE 
CLAIMS MEASURE THE SCOPE OF PROTECTION 
PROVIDED BY THE PATENT. 


CLAIM 3 — STILL ANOTHER DEFINITION. THIS 
CLAIM IS DEPENDENT ON CLAIM 2 AND THEREFORE 
INCLUDES ALL OF THE ELEMENTS OF CLAIM 2 
AS WELL AS THE ADDED ELEMENT 
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BUSINESS APPLICATION SOFTWARE 


ACCOUNTS PAYABLE 

ACCOUNTS RECEIVABLE 

GENERAL LEDGER 


• COMPATIBLE MODULES 

• ALSO INOEPENDENTI Y INSTALLABLE 

• PROGRAMS IN EAChTkOOULE ALLOW 
All Fit* Maintenance 

Utility File Listing 
Individual Account Inquiries 
Original Journals 
Automatic Master File updating 
Fast Accurate Keyboard input 

BUSINESS APPLICATION SOFTWARE 


CUSTOMER STATEMENTS 
AGEING & TRIAL BALANCE 
SALES/ C/R JOURNALS 
CHECK WRITING 
AGEING & TRIAL BALANCE 
ACCT. tt VERIFICATION 
DETAIL HISTORY INQUIRY 
TRIAL BALANCE 
P&L & BALANCE SHEET 



ITEM 


A/R 


A/P 


System Manual *10 00 n *10 00 n 

Program Listings 55 00 n 55.00 n 

Programs on Disk * (manuals included) 90.00 1 90.00 n 

AR. AP, GL on disk with manual $390 00 COO orders accepted 
Immediate shipment upon receipt o* certified check or money order 
*CP/M CBASIC Compatible source & Object code Single n 

NAME. 


s 19 00 n 

160 00 O 
250.00 u 


or contact your local computer store 


California residents a< 


o 


cb 


flL 

BAKER’S 

GAME 
CORNER 


IMAGINATION ROULETTE 

This month we are going to toy around with the Imagination 
Machine from APF Electronics, Inc. The guessing game we are go- 
ing to play uses one of the nicer features of this new computer — the 
individual player keypads. 

In Imagination Roulette, the computer fills the TV screen with the 
digits 1 to 9. It then rapidly chooses a random digit and briefly turns 
it red. The players try to pick out the same digit as the computer by 
pushing the numbered keys on their keypads. Guessing the correct 
digit increases the player’s score by that amount. The first player to 
get 50 or more points is the winner. To play another game, press 
the BRK key. 

An obvious strategy is to always push the 9 button, since you are 
awarded the value of the digit for a correct answer. This problem is 
solved in the game by putting more of the small digits on the screen. 
There are a lot of 1 ’s on the TV and only very few 9’s. 

Rather than give a blow-by-blow description of the game, I will 
point out those features which are confusing or unique to the Im- 
agination Machine. 

The routine beginning at line 1000 changes the location of the 
cursor on the screen. The TV screen is located in memory beginn- 
ing with address 512 and ending with address 1 023. Location 512 
is the first position of the first line on the TV screen and location 
1 023 is the last position of the last line. Decide where you want to 
place the cursor, then assign the address within this area to the 
variable CU and do a GOSUB to line 1000. This routine updates 
the computer’s cursor register at locations 40960 and 40961. 

Line 400 picks out the address of a random digit on the TV 
screen. Its color is changed to red by adding a 64 to its ASCII value 
in lines 410 and 420. Line 60 is where I chose the color red. 
Assigning the value of 60 to the computer’s hardware control 
register at location 8193 does the trick. 

Music is played with the MUSIC statement. Briefly, the characters 
1 through 7 are the first seven notes of the C major scale beginning 
with middle C. Placing an “ * ” in front of the note takes it up one oc- 
tave and placing a “/” in front of the note lowers it one octave. We 
will spend more time with the MUSIC statement in a future column. 

Here is one final trick for you to use when writing your own 
games. On line 270, I generate a random number between 1 and 9. 
The usual equation for generating integer random numbers between 
1 and n is: INT (RND(1 )*n) + 1 . Notice that on line 270 the RND 
function appears twice. This is a way you can generate “random” 
numbers which are more heavily biased toward small numbers. 

For more information on the Imagination Machine, write to: APF 
Electronics, Inc., Department Cl. 444 Madison Ave., New York, 
New York 1 0022. □ 


Al Baker can be contacted at The Image Producers, Inc., 615 
Academy Drive, Northbrook, IL 60062. 
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Build your own microcomputer 

as you learn 

computer technology at home. 

New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 


As the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It’s NRI’s Computer 
Technology Course, created and designed exclu- 
sively for learning at home in your spare time. 

Featuring NRI’s Exclusive 
Dual Language Microcomputer 

NRI goes beyond book learning to 
give you practical, “hands-on” experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you actually assemble NRI’s designed-for- 
leaming microcomputer, incorporating the latest 
advances in the state of the art. It looks and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in detect- 
ing and correcting problems. And it’s yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
instruments, including a transistorized volt- 
ohm meter and CMOS digital frequency counter. 
And NRI’s Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 

The Proven Way 
to Learn at Home 

You don’t have to worry with travel, 
classes, or time lost from work when you learn 
the NRI way. As they have for more than 60 


years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using “bite-size” lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiveness of NRI training. 

Choice of Courses 

Several courses are available, depending 
upon your needs and 
background. NRI’s Master 
Course in Computer 
Technology starts with 
the fundamentals, ex- 
plores basic electronics 
and digital theory, the 
total computer world, 
and the microcomputer. 

The Advanced Course, 
for students already 
versed in electronics 
and general comput- 
ers, concentrates on the 
microprocessor and mic- 
rocomputer. In both 
courses, you build all 
instruments and your 
own computer. 


Send for Free Catalog. . . 

No Salesman Will Call 

Get the details on these exciting new 
courses in NRI’s free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today and we’ll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 
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NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D C. 20016 

NO SALESMAN WILL CALL 

Please check for one free catalog only. 


□ Computer Electronics Including 
Microcomputers 

□ TV/Audio/Video Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 
Mobile, Marine Electronics 

□ CB Specialists Course 

□ Amateur Radio • Basic and Advanced 


All career courses 
approved under G1 Bill. 
□ Check for details. 


□ Digital Electronics • Electronic 
Technology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & Heating 
Including Solar Technology 


(Please Print) 


City/State/Zlp 
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Good Buys From Disks, Etc. 

Verbatim 10 for $29.00 
MINI-DISKS or 3 for $10.00 

New! Verbatim Digital Quality 
Cassettes For Personal Computers 

Professional quality cassettes feature leader-free, splice- 
free, premium grade tape, precision engineering features. 
For top performance in popular personal computers, 
including Apple, PET, Heathkit, Atari and Mattel. 

2 for $5.45 




Mini-Disk 
Protectors 
Fit 3-Ring Binders 

Tough, glare-proof vinyl. 
Holds 2 diskettes and ID cards. 

75t ea., 10 for $5.75 


Storage Cases 

Made of durable, molded 
plastic. Choice of black or beige. 

Maxi Case, $4.25 
Mini Case, $3.75 



MasterCharge, p. 0. Box 327 A 

Checks OK. D J sks ’ E,c ' Center Valley, 

No COD’S. 


Pa. 18034 
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PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET 

PET PRODUCTS r i 


for D ^ 


Programs — Workbooks j9 . 
for Floppy Disk — for Cassatts f / 



8W-1 

sw-r 


PROGRAMS 

MAILS mailing list system 
CHECKBOOK record 


SW-3* ACCOUNTS keep track of who owes you how much Graph tee 

" WB-4 PET Caaeette I/O 


8W-4 

SW-5' 


MEDIT create and maintain data files 
CALENDAR appointments, meetings at a glance 


WORKBOOKS 
WB-1 Getting Started with Your PET $3 95 
WB-2 PET String and Array Handling $3 95 
$4 95 
$4 95 
$3 95 
$3 95 


WB-5 

WB-6 PET Control and Logic 
'Theee programs are special purpose data base management systems They all can 

• Sort numeric or string fields 

• Select based on numeric or string (=) 

• Select based on substring match 

• Select based on range of entry number 

Prices: $9.90 each for programs using cassette storage for data 
$12.95 each using sequential floppy disk storage for data. 
Price Includes 40 • 60 page Instruction manual 
Add $2 00 for shipping and handling TIS 

P.O. Box 921, Dept. iA 
Los Alamos. NM 87544 


Money beck guarantee 


£ 

H* 

8! 

e 

H 

8 ! 

E 

e 

* 


On bank card orders, give all numbers tu 

PET is s trademark of Commodore Business Machines • 

PET • PET • PET e PET • PET • PET • PET • PET • PET • PET e PET • PET • PET • PET 


PROGRAM LISTING (Game Comer) 


10 

20 

30 

40 

50 

60 

70 


REM 
REM 
REM 
REM 
REH 

POKE 8193,60 
GOSUB 2000 


IMAGINATION ROULETTE... 


SET UP BLACK ON RED NUMBERS AND CLEAR SCREEN. 


80 

REH 


90 

REM DEFINE STRINGS AND SET UP MUSICAL 

100 

REM 


110 

DIM A$( 1 ) ,B$( 1 ) ,M$(9,2) 


120 

DATA 1, 2,3, 4, 5, 6, 7, *1, *2 


130 

FOR 1=1 TO 9 


140 

READ M$(I,0) 


150 

NEXT I 


160 

REM 


170 

REM CLEAR PLAYER SCORES 


180 

REH 


190 

DIM U ( 2 ) 


200 

U(1)=0 


210 

U(2)=0 


220 

REM 


230 

REM PLACE RANDOM DIGITS ON 

SCREEN 

250 

CU-51 2 : GOSUB 1000 


260 

FOR 1=1 TO 208 


270 

PRINT " INT ( RND <1>* RND 

<1)*9>+1; 

280 

NEXT I 


290 

REH 


300 

REM PLACE PLAYER SCORES ON 

SCREEN 

310 

REM 


320 

CU=960: GOSUB 1000 


330 

PRINT "RIGHT PLAYER SCORE IS 11 

;U(i>; 

340 

CU=992: GOSUB 1000 


350 

PRINT " LEFT PLAYER SCORE IS 11 

;u<2>; 

360 

REM 


370 

REH CHANGE COLOR OF RANDOM 

DIGIT AND 

380 

"REH GET PLAYER INPUTS 


390 

REM 


400 

1= INT ( RND <1 >*208 >*2+51 3 


410 

J= PEEK (I) 


420 

POKE I, J+64 


430 

A$= KEY* (1) 


440 

B$= KEY$ (2) 


450 

REM 


460 

REM SEE IF UE HAVE A WINNER 

470 

REH 



480 K=1 : GOSUB 3000 
490 A$=B$ :K=2: GOSUB 3000 
500 REH 

510 REM RESET COLOR AND GO BACK FOR ANOTHER DIGIT 

520 REH 

530 POKE I,J 

540 GOTO 400 

970 REM 

980 REM CHANGE CURSOR LOCATION 

990 REM 

1000 CX= INT (CU/256) 

1010 CY=CU-CX*256 
1020 POKE 40960, CX 
1030 POKE 40961, CY 
1040 RETURN 
1970 REH 

1980 REM CLEAR THE TV SCREEN 
1990* REM 
2000 CU=988 

GOSUB 1000 
FOR X=1 TO 16 
PRINT 


2020 

2030 

2040 

2050 

2940 

2950 

2960 

2970 

2980 

2990 

3000 

3010 

3020 

3030 

3040 


NEXT X 
RETURN 
REM 


PLAYER INPUT ANALYSIS 


HANDLE NO KEY PRESS OR UR0NG KEY 


THEN RETURN 

(A$)OJ THEN MUSIC "/P: RETURN 


REM 
REM 
REM 
REM 
REH 

IF A$=" 

IF ASC 
REM 

REM CORRECT KEY PRESSED 
REM 
3050 L=J-48 
3060 MUSIC Mt(L,0) 

3070 U(K)=W(K)+L 

3080 CU=950+K*32: GOSUB 1000 

3090 PRINT U < K ) ; 

3100 IF U(K)<50 THEN RETURN 
3110 PRINT " WINNER"; 

3120 GOTO 3120 
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NOW N STOCK 


Compucolor II 


Prices and product availability 
subject to change without notice. 


T&W COMMUNICATIONS 


1 061 1 HARWIN, SUITE 406, HOUSTON, TEXAS 77036 TEL 71 3-995-4965 


WRITE FOR OUR FREE CATALOG 

Cash, Checks, Money Orders or Master Charge or VISA Credit Cards. Allow 3 weeks for personal checks to clear. 
Texas Residents add 6% State Sales Tax. 


Desktop Mainframe 


Comprint 


• 12 or 

• Constant 

• Terminated & Shielded 

was no'w 

12 Slot — MCS112 ..$550.00 $450.00 
22 Slot — MCS1 22 ..$650.00 $525.00 


Hazeltine 




Model 912-P — 225 CPS Printe 
Parallel Output — 

80 Col Width $oou.uu 

Model 912-S — 225 CPS Printer 

Serial RS232 Output $699.00 

Model 91 2-P/TRS80 — 

Parallel Output Adapted 

For TRS-80 Computer $690.00 


Mini Disk 


• Mounts Up to 3 Mini Drives 

• 12 Slot Terminated & Shielded Motherboard 

• CVT Power Supply 


1 2 Slot Desk Mount — was now 

TF12 $625.00 $450.00 

1 2 Slot Rack Mount — 

RF12 $725.00 $525.00 


Shugart 
Disk Drives 

5" Mini Drive in Cabinet $395.00 

8" Standard Drive No Cabinet . .$695.00 


Compucruise 

Automobile Trip Computer 


. $1595.00 
. $1895.00 
. $2195.00 


Model 1410 — 2 yr. warranty. $895.00 
Model 1420 — 2 yr. warranty . $995.00 
Model 1500— $1095.00 

Model 1510— $1295.00 

Model 1520— $1495.00 


Model 779-1 — 60CPS Basic r. .$995.00 
Model 779-2 — 60CPS 

W/Tractors $1060.00 

Model 702-1 — 120CPS 

Loaded W/Options $1995.00 

Model 702-2 -120CPS Basic. .$1895.00 

Model 730-1 — Parallel $995.00 

Model 730-3 — Serial $1045.00 


_ • 8 Cola Video Display 
8080A Processa 
72-101-117 Key Keyboards 

• Mini Disk Drive Builtin 

• 16K Bytes ROM Memay 

• Disk Basic Lansuage 

• Programmed Sof-Disk Albums 


Model 3 — 8K User RAM .. 
Model 4 — 16K User RAM . 
Model 5 — 32K User RAM . 


Texas Instruments 

DOT Matrix 150 CPS Printer 

Model 810 Basic RO $1695.00 

Model 820 Basic KSR $1995.00 


v* Cruise Control 
Battery Voltage 

U* Time, E.T., Lap Timer, Alarm 
Time, Distance, Fuel to Arrival 
u + Time, Distance, Fuel to Empty 
^ Time, Distance and Fuel on Trip 
u* Current a Average MPG, GPH 
v* Fuel Used, Distance since Fillup 
Current and Average Vehicle Speed 
v* Inside, Outside a Coolant Temperature 
English a Metric Display 

Model 44 $199.95 

Model 41 (No Cruise Control) . $159.95 
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By Dr. Alfred Adler 


MEMORY TESTING 

Having spent the last three columns discussing such heavy theo- 
retical subjects as matrices and transcendental equations, this might 
be a good time to switch to a very practical subject which is rather 
important to all computer owners — memory testing. 

How many times have you had to give a command a second time 
before the computer responded? How many times did something 
absolutely freaky happen, just once; then everything was OK again? 
You convince yourself that you pushed the wrong button. But did 
you? Did it ever occur to you that maybe it’s one of your chips in 
RAM that’s flaky, and not you? Some means of measuring the sanity 
of RAM is clearly required. 

Memory testing really boils down to a series of POKEs, followed 
by PEEKs. It is best to do this in assembly language, since to do it in 
BASIC takes so long to run. 

Godbout Electronics furnishes an assembly language memory 
testing routine along with their Econoram boards. However, it needs 
some personalization and if you don’t write assembly language, you 
have a small problem. The monitor included with the latest North 
Star Disk System has an excellent memory testing routine included, 
but if you don’t own a North Star system that doesn’t help much 
either. These are exactly the kinds of problems that are sooner or 
later faced by everyone at some point in his progression from begin- 
ner to guru. 

In spite of the considerable amount of time required to test 
memory using BASIC, it is the best approach and often the only ap- 
proach available to the user who doesn’t yet write assembly lan- 
guage. This month we present a memory test routine written in 
BASIC and discuss its use and some of the pitfalls encountered. 

A number of convenience features were considered in the writing 
of Program MEMTEST. First, due to the very long running time, it 
was considered essential that the operator be informed of the pro- 
gress of the run. The operator is otherwise sorely tempted to inter- 
rupt to see if things are progressing properly, which of course, 
serves also to prevent things from doing just that. Second, in order 
to save time, the operator should be able to test only that part of 
memory which is suspect. And third, a clear indication must be 
given of exactly which location is causing a problem, so the operator 
can identify the bad chip. It is also a good idea in any experiment to 
have a record of all the test conditions, including those whose direct 
affect on the outcome has not been definitely established. 

Referring to the listing, statement numbers 1 5 and 1 6 provide for 
commentary regarding the board under test and its location as well 
as the identification and location of all other RAM boards in the 
system at test time. Statement numbers 20 and 25 specify the initial 
and final RAM address (in decimal) to be tested. Statement number 
30 specifies (in decimal) the binary pattern to be loaded into each 
memory address. For example, a decimal 85 will load each RAM 
address with 01010101, and a decimal 170 will load each address 
with 10101010. Using just these patterns should smoke out most 
of the commonly encountered errors. 

Obviously one cannot test memory that is currently being used to 
hold BASIC or the testing program. The memory boards must be 
shifted around so that each free block of memory in turn may be 
tested. This problem is not unique to memory testing with BASIC, 
as one must always skirt around the testing program even if 


>list 

1 PFM## #########»### ######################## ######################## 

7 REM 

3 REM#*#*#*#* PROGRAM MEMTEST ###**### 

4 PEM 

5 PEMMM######*## VERSION 1.0 #### OCTOBER 1978 ########*#### 

6 REM 

7 RFM#*f ####### WRITTEN BY - ALFRED A. ADLER PHD ########### 
R REM 

15 INPUT" BOARD UNDER TEST AND LOCATION : " , T$ 

1 INPUT "OTHER BOARDS AND LOCATIONS : " ,BS 
?0 A=40960 
75 H=41 550 
30 N=85 

32 l “ A= " , A , “ f * , "H»“ , H, *’ ; “,“N=",N 

35 N ( 1 ) =N 
40 C»1\D«1 

42 l "THE POKED VALUE OF ALL ADDRESSES IS ".TAB (45), 

45 GOSUB 100 
48 J=A 

50 POKE J , N 

51 IF j/500 = INT( J/500) THEN IJ,\C«C+1 

52 IF C=6 THEN C=l\ l 

53 IF J-H THEN 1 \ 1 "J* M , J, " ; ALL ADDRESSES POKED. "\GOTO 58 

54 J=J+1 

55 GOTO 50 
58 J=A 

60 Z=PEEK(J) 

70 X*N-7. 

75 IF J/5O0 - INT( J/500) THEN !J,\D=D+1 

76 IF D=6 THEN D=l\ I 
80 IF X=0 THEN 180 

85 1 TAB ( 3 5 ) , J , TAB (45), 

90 N ( 1 ) =Z — 

100 FOR K*1 TO 8 
llO M=7“ ( 8-K ) 

120 B(K)=INT(N(K)/M) 

130 N(K+1)=N(K)-B(K)*M 
140 1 B( K) , 

150 NEXT 
160 1 

170 IF N(1)=N THEN 48 
180 J=J+1 

190 IF J=<H THEN 60 

200 1 \ 1 "J e " , J-l , “ ; ALL ADDRESSES PEEKED; RUN COMPLETED." 


Figure 1. Listing of MEMTEST 


> RUN 

BOARD UNDER TEST AND LOCATION : 1 6K AT 6000/EFFF 

OTHER BOARDS AND LOCATIONS : BASE 2 AT 2/4; VG AT 4/6 

A= 3276b ; H= 49151 ; N= 65 

THE POKED VALUE OF ALL ADDRESSES IS J 1 0 1 0 1 0 1 

33000 33500 34000 34500 35000 
35500 36000 36500 37000 37500 
38000 38500 39000 39500 40000 
40500 41000 41500 42000 42500 
43000 43500 44000 44500 45000 
45500 46000 46500 47000 47500 
48000 48500 49000 
Js 49151; ALL ADDRESSES POKED. 

33000 33500 34000 34500 35000 
35500 36000 36500 37000 37500 
36000 38500 39000 39500 40000 
40500 41000 41500 42000 42500 
43000 43500 44000 44500 45000 
45500 46000 46500 47000 47500 
46000 46500 49000 

Js 49151; ALL ADDRESSES PEEKED; RUN COMPLETED. 

>30 N* 170 
>RUN 

BOARD UNDER TEST AND LOCATION : 16K AT 6000/BFFf 

OTHER BOARDS AND LOCATIONS : BASE 2 AT 2/4; VG AT 4/6 

As 32768 ; Hs 49151 ; N= 170 

THE POKED VALUE OF ALL ADDRESSES IS 1 0 1 0 1 0 1 0 

33000 33500 34000 34500 35000 
35500 36000 36500 37000 37500 
36000 38500 39000 39500 40000 
40500 41000 41500 42000 42500 
43000 43500 44000 44500 45000 
45500 46000 46500 47000 47500 
48000 48500 49000 
J= 49151; ALL ADDRESSES POKED. 

33000 33500 34000 34500 35000 
35500 36000 36500 37000 37500 
36000 38500 39000 39500 40000 
40500 41000 41500 42000 42500 
43000 43500 44000 44500 45000 
45500 46000 46500 47000 47500 
46000 46500 49000 

Js 49151 ; ALL ADDRESSES PEEKED; RUN COMPLETED. 


Figure 2. 
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assembly language is being used. The use of BASIC does make the 
problem considerably worse, however. Care must also be taken 
when testing near the top of memory. 

We found in first using this program that the 22 addresses located 
from 26 below to 4 below the top of memory quite often, but not 
always, contained patterns different from those POKEd in. This 
would seem to indicate some sort of memory error except for the in- 
consistency in the pattern and the fact that no one particular chip 
could be pinned down as the culprit. Still more confusing was the 
fact that even when we changed boards the problem remained. 
What we hadn’t thought of was that BASIC uses these locations 
when RUNning and therefore of course changes them continuously. 

It is certainly possible to test memory addresses that are in the 
system if one is careful to stay above the testing program and at the 
same time remain clear of those few dozen locations near the very 
top of memory that BASIC is using. It is much better if at all possible 
to isolate the board or section of board being tested. This can be 
done by suitable settings of the on-board DIP switches. 

Referring to the listing again, statement number 42 informs the 
operator of the binary pattern being POKEd into all addresses. The 
subroutine in statement numbers 100 to 150 converts decimal to 
binary when necessary for output. Statement numbers 51 and 52 
keep the operator awake by informing him each time 500 or more 
addresses are POKEd, and arraying these numbers 5 to a line. State- 
ment numbers 75 and 76 serve the same function while addresses 
are being PEEKed. The PEEKing takes place following statement 
number 58; 70 compares the PEEK to the POKE and if they are dif- 
ferent the PEEKed value is converted to binary and printed along 
with the offending address. As long as no errors are found, ad- 
dresses are printed every 500 and the operator is informed when the 
RUN is completed. 

Since, as mentioned earlier, North Star has a built-in memory 
testing scheme, and since this program was written out of need 
before we had our North Star system, Program MEMTEST is, alas, 
written in PolyMorphic BASIC, version A00. The user who will 
rewrite this program into another BASIC needs to be aware of the 
difference between the way Poly BASIC handles an IF statement on 
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BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 


16 K RAM 

FULLY STATIC 
MEMORY 


2K ROM 
2K RAM 
3 Serial Ports 
1 Parallel Port 


ECT-100-F 

RACKMOUNT 
CARD CAGES 


TT-10 

TABLE TOP 
MAINFRAMES 
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> RUi‘1 

-CARD UNDER TEST AMD LOCATIOr! : HiC AT 6/PrFF 
CTHZR BOARDS AMD LOCATIONS : E-2 AT 2/«: VG AT 

-/o 






A= WOO : hs 49151 ; Ns 85 

THE POKED VALUE OF ALL ADDRESSES IS 


0 1 

0 

1 0 

1 

0 

1 

a 0000 40500 41000 41500 42000 
42500 43000 43500 44000 44500 
45000 45500 46000 46500 47000 
47500 46000 46500 49000 
Js 49151 ; ALL ADDRESSES POKED. 
40000 40500 41000 41500 42000 

42500 

42944 

0 1 

0 

1 0 

1 

0 

0 


42945 

0 1 

0 

1 0 

1 

0 

0 


42946 

0 1 

0 

1 0 

1 

0 

0 


42947 

0 1 

0 

1 0 

1 

0 

0 


42946 

0 1 

0 

1 0 

1 

0 

0 


42949 

0 1 

0 

1 0 

1 

0 

0 


42950 

0 1 

0 

1 0 

1 

0 

0 


42951 

0 1 

0 

1 0 

1 

0 

0 


42952 

0 1 

0 

1 0 

1 

0 

0 


42953 

0 1 

0 

1 0 

1 

0 

0 


42954 

0 1 

0 

1 0 

1 

0 

0 


42955 

0 1 

0 

1 0 

1 

0 

0 


42956 

0 1 

0 

1 0 

1 

0 

0 


42957 

0 1 

0 

1 0 

1 

0 

0 


42953 

0 1 

0 

1 0 

1 

0 

0 


42959 

0 1 

0 

1 0 

1 

0 

0 


42960 

0 1 

0 

1 0 

1 

0 

0 


42961 

0 1 

0 

1 0 

1 

0 

0 


42962 

0 1 

0 

1 0 

1 

0 

0 


42963 

0 1 

0 

1 0 

1 

0 

0 


42964 

0 1 

0 

1 0 

1 

0 

0 


42965 

0 1 

0 

1 0 

1 

0 

0 


42966 

0 1 

0 

1 0 

1 

0 

0 


42967 

0 1 

0 

1 0 

1 

0 

0 


42963 

0 1 

0 

1 0 

1 

0 

0 


429o9 

0 1 

0 

1 0 

1 

0 

0 


42970 

0 1 

0 

1 0 

1 

0 

0 


42971 

0 1 

0 

1 0 

1 

0 

0 


42972 

0 1 

0 

1 0 

1 

0 

0 


42973 

0 1 

0 

1 0 

1 

0 

0 


*♦2974 

0 1 

0 

1 0 

1 

0 

0 


42975 

0 1 

0 

1 0 

1 

0 

0 


42976 

0 1 

0 

1 0 

1 

0 

0 


42977 

0 1 

0 

1 0 

1 

0 

0 


4297 o 

0 1 

0 

1 0 

1 

0 

0 


42979 

0 1 

0 

1 0 

1 

0 

0 


42960 

0 1 

0 

1 0 

1 

0 

0 


42961 

0 1 

0 

1 0 

1 

0 

o' 


42962 

0 1 

0 

1 0 

1 

0 

0 


«2963 

0 1 

0 

1 0 

1 

0 

0 


42964 

0 1 

0 

1 0 

1 

0 

0 


42935 

0 1 

0 

1 0 

1 

0 

0 


42936 

0 1 

0 

1 0 

1 

0 

0 


42967 

0 1 

0 

1 0 

1 

0 

0 


42933 

0 1 

0 

1 0 

1 

0 

0 


42939 

0 1 

0 

1 0 

1 

0 

0 


42990 

0 1 

0 

1 0 

1 

0 

0 


42991 

0 1 

0 

1 0 

1 

0 

0 


42992 

0 1 

0 

1 0 

1 

0 

0 


42993 

0 1 

0 

1 0 

1 

0 

0 


42994 

0 1 

0 

1 0 

1 

0 

0 


42995 

0 1 

0 

1 0 

1 

0 

0 


42995 

0 1 

0 

1 0 

1 

0 

0 


42997 

0 1 

0 

1 0 

1 

0 

0 


42993 

0 1 

0 

1 0 

1 

0 

0 


42999 

0 1 

0 

1 0 

1 

0 

0 

4 3000 

4*3000 

0 1 

0 

1 0 

1 

0 

0 


4 3001 

0 1 

0 

1 0 

1 

0 

0 


4 3002 

0 1 

0 

1 0 

1 

0 

0 


4 3003 

, 0 1 

0 

1 0 

1 

0 

0 


4 3004 

0 1 

0 

1 0 

1 

0 

0 


43005 

0 1 

0 

1 0 

1 

0 

0 


4 3006 

0 1 

0 

1 0 

1 

0 

0 


43007 

0 1 

0 

1 0 

1 

0 

0 

43500 44000 44500 

45000 45500 46000 46500 47000 

47500 46000 46500 49000 

Js 49151 ; ALL ADDRESSES PEEKED; RUN 

COMPLETED. 







Figure 3. 
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a multi-statement program line and the way certain other BASICs 
handle it. In Poly BASIC, if the IF is not satisfied, all following 
statements on the same line are ignored. Certain other BASICs, in- 
cluding North Star, execute the remaining statements on a multi- 
statement line without regard to the validity of the IF statement. This 
affects statement numbers 51 v 52, 53, 75, and 76. 

A sample run is shown in Figure 2. A 16K board was isolated 
from the rest of the RAM by addressing it from 8000 to BFFF, while 
the rest of RAM was below 6000 HEX. One run was made POKE- 
ing decimal 85 and the other made POKEing decimal 170. Note 
that both runs were completed without error. Another sample run is 
shown in Figure 3. This is the same board, isolated and addressed 
as before. This run was made at a later time, however, after the 
board was old and worn. Note that this sample run reveals an error 
in the eighth bit in addresses 42944 to 43007 inclusive. The pro- 
gram has very obligingly found our error for us in terms of machine 
addresses. In order to correct this error, however, we must be able to 
relate a machine address to a specific chip. This is not difficult to do 
if the architecture of the memory board is known. 

Referring to Figure 4, we see the layout of the memory chips in a 
typical RAM board. The numbers, 0 to 7, correspond to the eight 
columns of chips and make us suspect that these are bit numbers. 
This is reinforced by the knowledge that the cheapest way to build 
RAM is to use a separate chip for each bit. Since we also know that 
this particular board is made up of chips that can store 4K bits each, 
we can safely surmise that the top row stores the first 4K addresses, 
the second row stores the second 4K addresses, and so on. Since 
the board was, for this test, addressed to 8000 to BFFF HEX, the 
first row stored 8000 to BFFF, the second row stored 9000 to 
9FFF, and so on. 

We are looking for the eighth bit in addresses 42944 to 43007. 
First of all, all eighth bits are stored in the right hand column of 
chips, which narrows it down to four chips. Addresses 42944 to 
43007 decimal convert to A7CO to A7FF HEX. Since these are in 
the A000 to AFFF block, they are stored in the third row of chips. 
The faulty chip is therefore the right hand chip in the third row. We 
can even tell which addresses on the chip are bad. Since A7CO is 
1 984 decimal greater than A000, and since A7FF is 2047 decimal 
greater than A000, it follows that locations 1 984 to 2047 inclusive 
are the bad locations on the faulty chip. That seems to narrow things 
down pretty well. 

Next month we expect to be back in North Star BASIC and hope- 
fully by then we can write the Fourier analysis routine.D 


Contact Dr. Adler at 10360 E. Flintlock Trail, Tucson, AZ 85715. 
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. . . dollar spent for dollar 
earned, the software 
purchased from the 
Software Store has been 
our most profitable and 
cost justified." 
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George Brown 
Allied Computer Services 
Huntington WV 


The Software Store 

706 Chippewa Square 
Marquette Ml 49855 
(906) 228-7622 
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Why reinvent the wheel? The Software Store supplies 
complete program systems written in easy to use Micro- 
soft BASIC for Radio Shack Model II, Altair/MITS, TEI, 
Cromemco, North Star, Processor Tech, Altos, Ohio 
Scientific, Billings, IMSAI, Digital Micro Systems and 
other Z80 Sr 8080 based computers. Our growing family 
of products is divided into three categories: application 
utilities , systems and system utilities. 

The application utilities are the basic building blocks 
for application program systems. Almost every applica- 
tion can be made of a key-to-disk data entry segment, a 
file edit segment, a sort/merge segment, a record selec- 
tion segment and a report Sr file update segment. These 
functions are carried out by the ENTRY, EDIT, SORT, 
SELECT and REPORTS systems, respectively. Applica- 
tion utilities consist of two programs: one for interactive 
task definition and the other for task execution. Once 
defined, a task may be executed any number of times 
or easily revised. 

Application utilities permit rapid solutions to satisfy 
each user's unique requirements. Many first time com- 
puter users have built respectable application systems 
using our utilities and self instructive documentation. 
Computer stores and consultants utilize our products 
to generate custom systems for their clients. Because 


of the flexible and interactive design of the task defini- 
tion programs, previously defined systems can be easily 
revised to meet changing needs. 

The systems are complete packages for a specific appli- 
cation. Systems are fabricated from application utilities 
together with application specific programs. For 
example, our Accounts Receivable System utilizes the 
ENTRY, EDIT, SORT, SELECT and MWP systems along 
with six special billing system programs. 

The MWP system is a complete word processing sys- 
tem with flexible user defined "name & address" files. 
The "name and address" information and date can be 
inserted throughout a document. The documents might 
be reports, manuals, mailing labels, letters or legal 
documents. 

The system utilities include programming tools such 
as the Program Map BASIC cross reference program 
along with general utilities such as the Disk Fix file 
recovery program, the Disk Copy (ID & 2D) diskette 
copy program, the TX-RX file transfer and media con- 
version programs and the CATALOG diskette library 
index program. 

To find out more about our growing family of software 
products, contact your local computer dealer for a 
demonstration or contact us. 




The Comprint 912 printer. 
No one else can match 
our speed; our print 
quality; our quiet 
operation; or our 
r eliability. Not for 
$660 theycabt. 


Our Comprint 912 is 
the best printer for 
the money. 

Period. Any 
printer 
that can 
match our 
price 
can't 

even begin 
to match our 
performance. 

And any printer 
that boasts perfor 
mance like ours doesn't 
even come close to our 
price. No matter what 
your application; com- 
puter reports, listings, 
CRT hard copy, message 
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The Comprint 912 prints nearly 
lines every second. 





CRT hardcopy is an excellent 
application for the Comprint 912. 


receiving, scientific/ 

m industrial data 

yjfe logging, or any- 
^ thing you can 
think of, the 
Comprint 912 
is the perfor- 
mance leader in 
printers under 
$ 1000 . 

First consider 
our perfor- 
mance. 


Speed. 

At 225 
characters 
per second 
(170 LPM) 
the Com- 
print 912 
is up to 4 
times faster 
than impact 
printers costing hun- 
dreds of dollars more. 
With our printer you 
don't waste time and 
money waiting for your 
print-out. 

Print Quality. 

Our 9x12 matrix pro- 
vides sharp, crisp 
characters. Compare 
that with our competi- 
tion. Their very best is a 
9x7 matrix, which 
means no lower case 
descenders and 
cramped letters. With 
the Comprint 912 you 
don't have to put up 
with the irritation of 
fuzzy, hard to read 
computer printing. This 
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Fewer moving parts in the Comprint 
912 mean greater reliability. 


paper. This aluminized 
“silver paper" works just 
like ordinary paper. It 
won't fade or discolor 
and actually costs less 
than plain paper and 
one time ribbons. For 
the vast majority of 
printing applications 
it's just plain better 
than plain paper. Espe- 
cially when you con- 
sider the hidden costs 
of plain paper printers 
due to their inferior per- 
formance compared to 
the Comprint 912. And 
on those rare occasions 
when you really do 


Computer Printers International; Inc. 

340 E. Middlefield Rd. 

Mountain View, California 94043 
415 969-6161 


The Comprint 912 is quiet because it's 
electronic not mechanical. 

impact. The Comprint 
912 has no mechanical 
print head banging on 
the paper. It's elec- 
tronic. It's quiet. 

Reliability. 

Since the Comprint 
912 prints electronically 
rather than mechani- 
cally like ordinary im- 
pact printers, we have 
fewer moving parts and 
less vibration. The 
Comprint 912 has fewer 
things to go wrong and 
less wear. That's why we 


need a plain bond 
paper copy just run 
your Comprint 912 
printout through your 
plain bond copy ma- 
chine and you’ve got it. 
Even though our paper 
is special, it's available 
everywhere; from your 
dealer or distributor, or 
from us. 

Now consider our 
price. 

The Comprint 912. 

$660 with parallel 
interface, $699 with 
serial interface. 

We could talk about 
our other advantages, 
like our 80-character 
lines on 8-1/ 2" wide pa- 
per, or our compact, 
light-weight size, and 
the fact that the Com- 
print 912 has no ribbons 
to mess with, no chemi- 
cals, nothing to add but 
paper. 

But you have to see 
for yourself. Before you 
buy any printer, insist 
on seeing the Comprint 
912, the performance 
leader, at your local 
computer store or in- 
dustrial distributor. Or 
contact us for a de- 
scriptive brochure, a 
sample print-out, and 
applications literature. 


compninr 

The performance leader. 


, . ‘ . . . offer a 6 month warran- 

xceptional print quality in . . . , 

!y by the Comprint 912 in 7 ty, twice the industry 
niess re i iabii ity, s month standard. The key to all 
raiiei i/o and 8 1/2“ wide this superior perfor- 
been shipped to happy custc mance is our special 


The superior print quality provided 
by the Comprint 912 is obvious in this 
actual size sample. 

means increased prod- 
uctivity. And because 
the Comprint ^12 makes 
better originals, our 
originals make better 
Xeroxes. 

Quiet Operation. 

Most computer 
printers are irritat- 
ingly noisy. They can 
disrupt concentration 
and reduce the effi- 
ciency of anyone work- 
ing near them. They're 
noisy because they're 
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REVOLUTION 

By Meri Miller with Ed Uecker 


The purpose and scope of this column has always been discussion 
of some future aspect of “computer behavior” — a look at how 
computers might be affecting our lives in the future. This month will 
take a departure from that line to view the problem from the other 
side of the fence. We will look at how people might react to the rapid 
growth of computer technology in our society. 

To begin with, if we, as a society, are going to be able to cope with 
and effectively use increasingly higher levels of machine in- 
telligence, we had better get started now. Because computer 
capabilities and applications are growing at such a phenomenal rate, 
we stand to lose much if we do not hasten to catch up with this 
technology that is already very much a part of daily life but a virtual 
mystery to 95% of the population. Everything about computers — 
from the beneficial aspects through the potential for abuse through 
access to private information — demands that we learn, now, how to 
develop and control the technology. Man, in the computer age, 
must learn to think further into the future as the computer brings the 
future into reach at an ever-accelerating pace. 

We must begin now to educate the population, en masse, before 
John W. Public gets so far behind the technocrats that the 
technology is placed out of his reach and made accessible only to a 
computer elite. And, even if we were to begin now to educate 
everyone, it is doubtful we would have a society which could under- 
stand and use the computer to the fullest when machine intelligence 
comes of age. It is difficult to imagine, for instance, that the U.S. 
•Congress (composed primarily of older men and growing, year-by- 


year, more conservative in a system that operates on seniority and 
tradition) could provide the innovative leadership necessary to bring 
our society up to “state of the art” computer literacy. 

Whether society has as its primary goal gathering berries for 
winter or the export of durable goods makes no difference in the fact 
that societal growth is nurtured by the curiosity of the young who 
seek to solve the problems. If it were only necessary to train each 
new generation to pick berries, life would be simpler but we’d all 
probably still be living in the trees. Because of our curiosity and our 
drive to perfect methods and systems, many pursue the new ideas 
and technologies but most are satisfied to simply train the next 
generation to pick berries, get by and “don’t rock the boat.” 

This apathetic attitude could spell genuine trouble for us in the 
next two decades. Ignorance, in so far as the computer technology is 
concerned, is not bliss. It seems to be a problem a hundred times 
more widespread than illiteracy is today. 

In order to avert this potential “computer illiteracy” disaster, the 
population is going to have to be educated to what computers are 
and are not. To say that the population will have to be educated very 
soon would be to ignore the fact that we are already late in entering 
this new phase of human awareness. 

Once a basic computer literacy is achieved in society, the adapta- 
tion to new work habits, more leisure, less “busy” work and a more 
complex environment will be far simpler than it would be if com- 
puter technology were to arrive at its full potential today. The reality 
we must all face is one in which we become aware of the affect com- 
puters will have on the future and then prepare ourselves and our 
children to deal with and survive in that future. 

With this kind of looking ahead, we can begin to plan the direc- 
tion of intellectual and social eduation now. Instead of following the 
standard “knee jerk” reaction of an educational system which bases 
its programs on the known commodities of the past, we must begin 
to educate in terms of the potential of the future. Quite simply, we 
must educate our society to the in’s and out’s of computers so that 
we can learn to use the computer to our advantage. 

None of this will be easy. The resistance from people who see 
computers as unnecessary and threatening is great and, like most 
forms of fear, is based upon ignorance. The first step toward achiev- 
ing any such mass educational goal is to educate people about the 
potential and actual benefits of computers to society. Computers 
have received much “bad press” as the result of things like com- 
puterized collection notices and TV talk show hosts who holler 
about how every Tom, Dick and Harry has access to your personal 
life, business dealings and college transcripts stored in some evil 
computer, somewhere. 

Like any other technology devised by man, however, the good or 
evil done is always prompted not by some sinister electronic brain 
on a rampage but by some enterprising character out to make a 
buck, with the computer taking the fall. Since the inception of the 


dikithium 

Press 

has a plan... 

For the Microcomputer book market, 
that is... 


Now, there’s a way for microcomputer dealers to bring our fast- 
selling dP titles into their stores with no cash investment and 
exceptional margin of profit. 


The dilithium Press “PROFIT PLUS" Book Plan is just that . . profit 

plus numerous other advantages: 
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computer, this kind of public revulsion has plagued inventors, scien- 
tists and philosophers in their efforts to get the general public to 
realize what a magnificent tool it can be. 

The pro-computer rationale has seldom been stated more elo- 
quently than it was by Dr. Joseph Wizenbaum in his article, “On the 
Impact of the Computer on Society,” in the May 1 2, 1 972 issue of 
Science : 

“I’ve spoken of some potentially dangerous effects of present 
computing trends. Is there nothing positive to be said? Yes, 
but it must be said with caution. Again, side effects are more 
important than direct effects. In particular, the idea of com- 
putation and of programming languages is beginning to 
become an important metaphor which, in the long run, may 
well prove to be responsible for paradigm shifts in many 
fields. Most of the common sense paradigms in terms of 


Resistance from people 
who see computers 
as threatening 
is great, and is 
based on ignorance. 


which much of mankind interprets the phenomena of the 
everyday world, both physical and social, are still deeply 
rooted in fundamentally mechanistic metaphors. . .Lan- 
guages capable of describing on-going processes, particu- 
larly in terms of modular subprocesses, have already had an 
enormous affect on the way computer people think of every 
aspect of their worlds, not merely those directly related to 
their work. . .Computer simulation of social processes has 
already been advanced by singleminded generalists as 
leading to general solutions of all of mankind’s problems. 


The> metaphors given us by religion, the poets and by 
thinkers like Darwin, Newton, Freud and Einstein have rather 
quickly penetrated to the language of ordinary people. . .The 
computer metaphor is as yet available to only an extremely 
small set of people. Its acquisition and internalization, hope- 
fully as only one of many ways to see the world, seem to re- 
quire experience in program composition, a kind of com- 
puting literacy. Perhaps such literacy will become very wide- 
spread in the advanced societal sectors of the advanced coun- 
tries. But, should it become a dominant mode of thinking and 
restricted to certain social classes, it will prove not merely 
repressive in the ordinary sense, but an enormously divisive 
societal force. For then classes which do and do not have ac- 
cess to the metaphor will, in an important sense, lose their 
ability to communicate with one another. We know already 
how difficult it is for the poor and the oppressed to communi- 
cate with the rest of the society in which they are embedded. 

We know how difficult it is for the world of science to commu- 
nicate with that of the arts and of the humanities. In both in- 
stances the communications difficulties, which have grave 
consequences, are very largely due to the fact that the respec- 
tive communities have unsharable experiences out of which 
unsharable metaphors have grown. 

Anyone seriously interested in an in-depth look at computer poten- 
tial would be well advised to pick up and read everything Dr. Wizen- 
baum has written. 

But, even now, as we have a handle on the problem how do we 
go about setting the wheels in motion to get the educational process 
geared toward computer literacy as the “Fourth R” in our schools? 
And the question “Can everybody learn to use a computer?” has 
not been answered. You and I might find it simple enough, but con- 
sider the fate of the “new math” in our schools — a failure due 
largely to the fact that the instructors were unable to design methods 
for teaching this whole new ball game. Would it be the same with 
computers? Should computer courses be required in elementary 
schools? Should a basic sequence of computer courses be required 
for all graduates from all colleges? Certainly, we must ask ourselves 
to what degree must the general public be educated. 

These are elementary questions but they must be answered very 
soon. The failure of our society to recognize and integrate this 
technology into their intellectual scope may not seem too grave a 
concern to many at this point in time, but it could well be a critical 
blind spot that denies millions participation in the future.D 


If you have any opinions, ideas or suggestions relating to the 
theme of this column, contact Merl Miller at 30 N. W. 23rd Place, 
Portland, OR 97210. 


TRS-BQ users note!! 


32 BASIC PROGRAMS 
FOR THE TRS-80 

by Tom Rugg & Phil Feldman 

At last! A bread and butter programming package for 
Radio Shack TRS-80 II users! 

THE BOOK is the hard-copy documentation for the 
programs that appear on the tapes. To serve as 
ready-reference, or, for the adventurous, as a bug- 
free map to keypunching in all your own programs. In- 
structions for altering the programs to fit your needs 
are included. 

THE TAPES include Applications; Mathematics; 
Educational; Games; and Graphic Display & 
Miscellaneous Programs. Each tape contains 6 to 8 
ready-to-run programs that can also be adapted to 
your own specific uses. 


32 BASIC PROGRAMS - The Book $15.95 

Each Tape $ 9.95 

Set of five T apes $49 . 95 


V °tps-bo s trie registered trademark of the Tandy Co 
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INTRODUCTION TO T-BUG 
□on Inman and Kurt Inman 

This is Che only book to describe in detail the 
machine language monitor operations of the popu- 
lar Radio Shack TRS-QO computer. Each command 
is explained and discussed in detail and examples 
are given to show how the commands may be used 
Each step of every sample program is accompanied 
by a sketch of the corresponding video display for 
complete no question about it’ understanding op- 
erations. The examples constitute practical appli- 
cations which make this book not only instructional, 
but useful as well 

SG.95 

P S Don't forget our best seller: 

INTRODUCTION TO TRS-80 GRAPHICS 

To order these books, or for more informa- 
tion write: dilithium Press, Box 92, Forest 
Grove, Oregon 97116. Add 50<t postage 
& handling for each book you order. j 
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R SUBSIDIARY OF SOFTECH 

9494 Black Mountain Road 

San Diego, CA 92126 7141578-6105 

UCSD Pascal is a trademark of the Regents 
of the University of California 


Find out more . Send this coupon. 

□ Please send UCSD Pascal description and order 
form. 

□ Please send distributor and volume license 
information. 


Name. 
Title 


Company 

Address 

City /State /Zip 

Computer system 

Send to: SofTech Microsystems 

9494 Black Mountain Road 
San Diego, CA 92126 


Available Now 

The most widely used Pascal system. 
Compilers to complete development 
software. For most popular microcom- 
puter systems. With full documentation 
and support. From one source. 



By Roger Garrett 
Contributing Editor 


A SUPERCOMPUTER 

I have recently been considering the future of computer tech- 
nology, attempting to identify what technological changes will result 
in the most important advancements. After tossing around several 
ideas I settled on one which, in my opinion, will have the most im- 
pact. It is increasing the processing power of computers. Now that 
may seem like a fairly obvious and simplistic view, but doing it is 
another matter entirely. 

The most obvious approach is to increase the speed of both the 
processor and memory. The problem here is that there is an upper 
limit to the speed at which any electrical device can be operated: the 
speed of light. Although the speed of light may seem like an un- 
approachable goal, there are some sophisticated processors in 
which that limit is actually becoming an obstacle. 

A partial solution has been to shorten the distance which the elec- 
tricity has to travel, packing the components closer and closer 
together and packing more circuits on each chip. Yet this is only a 
stop-gap solution. The limit is still there; only so many circuits can 
be packed into a given space. 

We must ultimately look elsewhere to provide the increased pro- 
cessing power which will mark the next computer revolution. We 
must look to multi-processing. This has been around for quite a few 
years. Essentially a multi-processor is a complete system with more 
than one central processor, each capable of accessing (at least some 
portion of) a common memory. 

In this way, several tasks (programs) may be executed at exactly 
the same time. If two tasks are running at the same time, each utiliz- 
ing its own processor unit (no longer considered a central pro- 
cessor) then the speed of processing is nearly doubled. I say nearly 
because there are always unavoidable timing clashes when both 
tasks want to access the same piece of data, but careful program- 
ming can often avoid or at least reduce this lost time. 
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INFLATION 
FIGHTEH 


You can’t buy more 
capability for less ... But 
you can buy less for more. 


* Suggested retail price. 
Substantial OEM and dealer 


MPI presents the perfect answer to your inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new full-capability low-cost printers designed specifically 
for the general use computer market. The Model 88T is a fully featured printer with a dual 
tractor/pressure-roll paper feed system and a serial or parallel interface. The tractor paper 
feed system provides the precision required to handle multi copy fanfold forms, ranging in 
width from 1 inch to 9.5 inches. For those applications where paper costs are important, the 
pressure-roll feed can be used with 8.5 inch roll paper. A long-life ribbon cartridge gives crisp, 
clean print without messy ribbon changing. The microprocessor controlled interface has 80, 96 
or 132 column formating capability while printing upper and lower case characters bi- 
directionally at 100 characters per second. 

With all of these features, plus quality construction, continuous duty print head and attractive 
styling, the Model 88T would easily sell at the competition's "under $1000" (999.") tag. But we 
are offering it for only $749; this should make you happy and several hundred dollars richer. 

Write for complete specifications and pricing information. 


MICRO PERIPHERALS. INC. 2099 WEST 2200 SOUTH / SALT LAKE CITY, UTAH 84119/(801) 973-6053 
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As we add more and more processors to a system, the number of 
tasks which can be executed at the same time proportionally in- 
creases the computer’s overall power. So why don’t we see more 
multi-processing systems? The simple answer is cost. 

Most computers now being produced start with a large crystal of 
silicon which is sliced into round, highly-polished flat disks. 
Through a photographic process, the circuitry for a large number of 
identical components is deposited on the disk. One such disk might 
contain memory devices, another might contain central processors, 
and so on. 

The disk is then cut up into the individual squares containing one 
component each. Each such chip is then mounted inside a plastic 
package called a DIP (Dual In-line Package) which has metal con- 
nectors (pins) between the chip itself and the outside of the DIP. An 
appropriate set of DIPs is then mounted on computer boards (also 
called cards); a set of boards is mounted in racks; and a set of racks 
is mounted in a mainframe to produce the finished computer. 



Figure 2. 


All of this just for one central processing computer. Much of this 
sequence must be duplicated for each additional processes added to 
a multi-processing computer. It is no wonder that they cost so much. 
Can there possibly be a way to cut the cost? Certainly. Simply 
eliminate most of the above sequence. 

Let’s take a closer look at an individual silicon disk. The one pic- 
tured here has 127 active circuit areas, shown as squares. The par- 
tial squares around the edge are not active (i.e. they are not part of 
the multi-processing system) but some are used for other purposes. 

Now this is not a conventional disk. Instead of photo-etching each 
square with an identical circuit (such as all memories or all CPUs) 
we photo-etch an entire multi-processing system on one disk. Some 
squares are memory devices (RAM or ROM), others are processors, 
and still others are interface/communications devices. Everything is 
on one silicon disk. 

A set of metal bus lines traverses the entire set of squares pro- 
viding communications between CPUs, memory, and interfaces. 
Around the edges of the disk are placed metal external communica- 
tions pads. These provide places to connect the power supply lines 
and the communications lines so that we (the users) can communi- 
cate with the computer. 

Each device on the disk would have an automatic self-checking 
system which would lock itself out from the overall system if it 
detected errors (such as improperly photo-etched circuits). 

What we have then is a complete multi -processing system on one 
disk. And look at all of the production steps that have been reduced 
or eliminated. The cost saving should be phenomenal. 

Now let’s envision a very over-simplified package for our multi- 
processor. The disk is going to require some form of interface to the 
outside world so we need an interface/power supply unit which fits 


over the top surface of the disk and makes electrical contact with the 
metal pads on its periphery. Notice that it requires very few in- 
put/output cables. Since there is mass RAM memory on board the 
computer, there is relatively little need for external sources of 
memory such as tapes, hard disks, floppy disks, and so forth. Most 
I/O requirements are for communications with human operators via 
terminals and with control and feedback devices such as motors and 
sense switches. All of these are relatively slow devices and can 
operate on fewer I/O lines than would be required for, say, a disk drive. 

If you have ever touched a microprocessor or memory chip while 
a computer is running you will know that they produce quite a bit of 
heat; hence the fans and other cooling devices utilized on most 
computers. Because our multi-processor disk has well over one 
hundreds times that many heat-generating devices in a relatively 
small area, it will require a powerful cooling unit to prevent its own 
micro-meltdown. Since the power supply/interface, unit covers the 
top of the disk, we attach the cooling unit firmly to the bottom sur- 
face. 

The cooling device shown here is quite small; it undoubtedly 
would require a larger, more sophisticated system. Yet the reduced 
cost of constructing the computer itself should more than offset the 
additional cost of the cooling unit. 
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Now let’s step back for a moment and reconsider how that circular 
disk is initially made. They start with a cylindrical crystal and cut 
slices through it as shown here. This gives a surface area for each 
disk equal to the well-known formula n*R 2 where R is the radius. 
Now the radius of each cylinder is fairly standard. It has proven dif- 
ficult to produce crystals with radii much larger than about three in- 
ches. But the length of the cylinder is merely a function of how long 
they allow the crystal to grow. So. . . 



Suppose we cut the crystals like this. There is some waste around 
the edge but look at the increased area on the disk. The disks are 
now actually rectangles. The increased surface area means a great 
increase in the number of devices (RAM, I/O, processors, etc.) 
which it can accommodate. With that increase goes an additional 
decrease in the cost per processor for multi-processing systems and 
a proportional increase in its processing power. 

Now further suppose that we duplicate the computer on the bot- 
tom surface of the rectangle and thereby provide system redun- 
dancy. If a device on the top surface fails it automatically switches to 
its corresponding unit on the bottom. 

Is all of this possible? Can it be done reliably and at a low enough 
cost? Let’s hope so, for if it can we will see a new computer revolu- 
tion. The tool for artificial intelligence will have arrived. □ 

Contact Roger Garrett at Inventor’s Sketchpad, 16 Grinnell Street, 
Jamestown, Rl 02835. 


The GBX-1000 is the universal, low cost graphics addition for all 
computer systems. The GBX-1000 projects high density graphic pic- 
tures to a black-and-white monitor. A simple RS-232 serial connection 
permits the GBX-1000 to be joined with any computer. 

The GBX-1000 can project scientific graphs, industrial control dia- 
grams, business activity charts, and an infinite variety of game displays. 
With the addition of graphics the computer can aid in commercial art 
(including 3-D projections), mapping, mechanical drafting, electronic 
design, all forms of layout problems, and an endless number of teach- 
ing situations. 

Programming for the graphics can be done in almost any language, 
including assembly, Basic, Fortran, Pascal, Forth and others. An inter- 
nal microprocessor permits access to the graphics via a variety of line 
drawing and point plotting commands. Automatic construction of a set 
of ASCII characters and several fill and clear functions greatly reduce 
demands of computer time. 

The GBX-1000 also features built-in interfaces for a light pen and 
joysticks (not an extra cost option) as well as two parallel interfaces for 
planned additions of plotters and digitizing tablets. With its simple 
serial interface, the unit requires no bus or address space, is compati- 
ble with all types of processors, and can be run in interrupt driven 
multiprocessor environments. 


□BJECTIUE 0ESIGF1, IflC. 


P. O. Box 20325 / Tallahassee, FL 32304 / (904) 224-5545 


GBX-1 OOO 
GRAPHICS 
DRIVER 
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I NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 

MAIL ORDER ONLY 


HAZELTINE 


DIGITAL SYSTEMS 


1400 

$679.00 

Computer 

$4345.00 

1500 

995.00 

Double Density 


Mod 1 

1495.00 

Dual Drive 

2433.00 

CENTRONICS 


IMSAI 


779-1 

954.00 

VDP 80/1000 

$5895.00 

779-2 

995.00 

VDP44 

4195.00 

700-2 • 

1350.00 

16K Memory assem. 

399.00 

761 KSR tractor 

1595.00 

PCS 80/15 

679.00 

703 tractor 

2195.00 



MicroPrinter 

395.00 

15% ott on all other Imsai products 

NORTHSTAR 


DEC 


Horizon 1 assembled . 

1629.00 

LA 34 

1149.00 

kit 

1339.00 

CROMEMCO 


Horizon II assembled. 

1999.00 

System III $1000 ott 

4990.00 

kit 

1599.00 



Disk System 

589.00 

10% oft on all other 



Cromemco products 

TELETYPE 


TEXAS INSTRUMENTS 

Mod 43 

995 00 

810 Printer 

1595.00 


Most items in stock for immediate delivery. Factory-fresh, sealed cartons. 

DATA DISCOUNT CENTER p.o. box too 

135*53 Northern Blvd., Flushing, New York 11354, 212/465-6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N Y. 
BankAmericard, Master Charge add 3%. COD orders require 25% deposit. 
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DOUBLE DENSITY 
DISK CONTROLLERS 

D3S and D4S disk controllers for Z80-S100 bus 
systems allow you to put up to 4 megabytes on line 
with 8” drives. Utilizing Western Digital 1791, 1793, 
1795 and 1797 chips, these controllers control 5” or 8” 
single or double density disks, (double sided also). 


We have the version best suited to your needs. CP/M 
Ver. 2.0 plus a host of proprietary software ready to use 
is also available. D4S fits North Star and Cromemco, 
enabling you to use 8” double density. 

Price $320.00 
CP/M and Software extra 

NATIONAL MULTIPLEX CORPORATION 
Box 288 • 3474 Rand Avenue 
South Plainfield, New Jersey 07080 
(201) 561-3600 



This month, an excellent general ledger package will be reviewed. 
Since the general ledger represents the core of an accounting 
package, the businessman needs to exercise particular care in the 
selection and implementation of a good computerized general ledger. 


THE PACKAGE 


The Structured Systems Group general ledger programs are 
designed to operate using the CP/M operating system. The poten- 
tial user must purchase this operating system (a whole series of pro- 
grams) separately, and after configuring them in the system, the 
SSG general ledger can be set up. 

In addition, a language must be purchased and configured. In the 
case of the SSG programs, the CBASIC language is utilized. This 
configuration makes the SSG programs compatible with a wide 
number of computers utilizing 8080 or Z-80 microprocessors. 

The programs are classically micro-oriented. This means that as a 
user signs on, he “boots up” the operating system, and then 
chooses a program to run. The program runs, does its thing and 
then returns the user to the operating system level. This is unlike 
many programs which stay in the applications mode until the pro- 
cessing is finished. They “chain” from one program to another, and 
in many cases utilize a common menu program as sort of a com- 
mon entry and exit point from programs. 

The SSG systems do not do this sort of “chaining” between dif- 
ferent functions, although there is chaining of sorts within the pro- 
gram itself. While this leaves the operator more flexibility, it does 
take longer to run an accounting cycle, since each time the operator 
wants to run a program, he must wait while the computer loads the 
basic interpreter (GBASIC command “CRUN”) and the program, 
and finally, the data. 

The programs themselves occupy about 150K of space on a 
Micropolis disk, which is what I used to evaluate the system. That’s a 
lot of code, especially when you consider that the programs are sold 
in intermediate form, which means that they have been already 
crunched and condensed from the source code. (For those who may 
be somewhat lost — a basic interpreter like CBASIC does the job of 
converting the human-intelligible source code into machine 
language in two separate steps — once to an intermediate code, and 
finally, upon execution, into machine language. Such a process is 
also known as “pseudo-compiling” and is utilized because it is 
faster, more efficient, and gives the author some security over the 
program.) 

STATS ON OPERATION 

The program needs 48K of RAM memory to run, must have a 
two-drive floppy system, and requires a 132-column printer to run. 
To explain the flow and use of the system, a 1 30-page book and a 
20-page operator’s manual (very helpful) are supplied. 

SETTING THE SYSTEM UP 

To operate the system, one must first “SYSGEN” the system disk 
supplied by SSG. Unfortunately, the SSG people assumed that the 
user is sophisticated enough to perform this task, and has the knowl- 
edge of the CP/M system to know which of the operating system 
programs must be placed on the general ledger disk. 

To the uninitiated, this can be somewhat confusing, since the 
CP/M operating system consists of a number of separate programs. 
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The line your reputation should be on. 


When a computer supplier or retailer sells equipment, 
his reputation is on the line. 

And when the customer has to justify his investment 
decision, his reputation is on the line too. 

So, naturally, everybody’s a lot better off on a reliable 
line. Like ours. 

With a name like Industrial Micro Systems, we 
wouldn’t think of building anything short of industrial 
standards . . . even our S-100 products. 

No short cuts or jumpers. 

All of our boards — CPU, memory and controllers — 
are made from real fiberglass instead of a plastic 
substitute. And contacts are gold plated over a copper- 
ion barrier of nickel. 

Every disk enclosure features a heavy-gauge steel 
chassis, and a heavy duty power supply. Built to take it. 

Then come our complete systems. Aside from the 
disk drives, we manufacture every component that goes 
into them. Even the desk that goes around them. So 


we can vouch for rugged reliability inside and out. 

Two complete systems: 

Our new Series 5000 features a megabyte of storage 
on integral mini-floppies. And our Series 8000 is all 
business too. It can handle up to three megabytes on 
8-inch drives. A large library of software, growing daily, 
includes CP/M* PASCAL, and FAMOS** 

Breaking the 64k barrier. 

Using Industrial Micro Systems 32k memory boards 
with Memory Management, our systems can handle 
up to 576k RAM internally. 

More in store. 

That’s not the end of the line. It’s growing all the time, 
along with our reputation for quality. Put your reputation 
on the line. Our line. 

For more details just call or write. Supplier/dealer 
inquiries welcomed. 

Industrial Micro Systems, 628 N. Eckhoff, Orange, 
CA 92668. (714) 978-6966. 


INDUSTRIAL MICRO SYSTEMS 

The great unknown. 


Trademark of Digital Research **Trademark of MV/T Systems 
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In other words, the user must use some discretion in knowing which 
operating system programs should be copied onto the general 
ledger program disk. 

Once you have CP/M set up and ready to go, you can start get- 
ting your ledger system in order. The SSG programmers had 
enough foresight to realize that the best architecture for a general 
ledger system is based on a program disk and a data disk. Never 
shall the two be merged. This separation allows for the same pro- 
grams to be used on a number of clients — so a CPA can use one 
system disk to handle literally dozens of clients. This is a feature that 
even the one-business user should look for, since it allows for future 
expansion into multiple branches, or subsidiaries (every small busi- 
nessman should at least consider these). 

To begin the processing on the computer, some parameters must 
be established. These parameters are entered via the “PARENTRY” 
program which asks the following questions: 


1 . Company name (up to 60 characters) 

2. Do you want it printed in “S P R E A D OUT” fashion on 
the income statement and balance sheet? 

3. Will the financials be on 8 V 2 ” or 14” paper? 

4. Will you use continuous forms, or a page at a time? (Using a 
page at a time, the computer stops at the end of each page and 
asks the user via a console command to place a new piece of 
paper in.) 

5. Break up the income statement? (This option basically puts all 
of the detail for the income statement on a separate page and 
places just the summary headings on the statement itself.) 

6. Dollars only, or dollars & cents? (Very useful option since on 
a complex statement the cents can be annoying.) 

7. Print supporting schedules? Supporting schedules basically 
contain all of the detail of the statement amounts. So, for ex- 
ample, if three bank accounts were combined on the statement 
as “cash,” the supporting schedule would give a detail of the 
balances of each. 

8. What names to use for statement titles, and certain subtotals? 
The program allows the finicky to change the name of ‘‘bal- 
ance sheet” and ‘‘income statement” to whatever they wish 
(this is of importance to CPAs) and allows some of the sub- 
totals in the statements themselves to be changed. 

9. Are branches or multiple profit centers used? If so, para- 
meters are set up. 

CHARTING THE CHART OF ACCOUNTS 


After the parameters are established, the user is returned to his 
operating system level, and he can then proceed to run the program 
which will determine what the financial statements look like and will 
largely set the architecture for the accounting system. The “COA- 
ENTRY” program allows the user to specify the chart of accounts that 
is to be used for the accounting system with the following parameters: 


1. 

2 . 

3. 


Up to a four-digit account number, with up to a two-digit de- 
partment number (department numbers are not allowed for 
the balance sheet). 

Account names can have up to 30 characters. 

The following scheme must be used for naming accounts: 

0000-0999 Asset 

1000-1999 Liabilities 

2000-2999 Capital 

3000-3599 Revenues 

3600-3999 Cost of Goods Sold 

4000-4999 Expenses 

5000-5999 Income Taxes 

Note that these assignments are mandatory. This will cause 
some degree of difficulty, as will be further explained below. 


The chart of accounts is intimately linked with the production of 
the financial statements. The names of accounts will appear on the 
financials unless some clever manipulating of account number 
assignments is made. It should also be pointed out that the schema 
of account number assignments as used above may not be suitable 
for regulated industries, such as trucking or health care (in the health 
care industry, for example, several states require adherence to a set 
chart of accounts). 

As mentioned, the user must be very careful in structuring his 
chart of accounts if he wishes to have presentable financial state- 
ments. In general, without going into excruciating detail, there are 
two kinds of accounts — title accounts and balance accounts. The 


system will not allow a user to set up a title account into which bal- 
ances are placed. In general, any account number which ends in a 0 
is a title account. This scheme limits the user to no more than nine 
balance accounts to each grouping total. While this may seem to be 
a lot, in the income statement particularly, it can be a problem. The 
programmers could have sidestepped this whole sticky wicket had 
they used a formatting program (somewhat like a word processor). 

It was mentioned that the chart of accounts will support multiple 
profit centers — 96 can be supported. The user has the option of 
setting up profit centers which have no separate G&A accounts or 
branches, which have a separate “expense” section for each 
revenue department. 

The entry of the chart of accounts through the “COAENTRY” 
program goes quite quickly. It is possible to omit certain accounts 
and the computer will recognize their necessity and “autogenerate” 
them. This process applies mainly to title accounts, of course, since 
although the program is “intelligent” it isn’t an accountant. 

When we discussed the chart structure above, readers may have 
wondered how in the world to get the statements to look like you 
want them to. Visions of changing a chart of accounts with real, live 
data are horrifying to an accountant. Someone at SSG must have 
realized that, and made provisions for a “dummy” balance sheet 
and income statement so that the user has an idea of how the finan- 
cials will look before the chart of accounts is “set in concrete.” 

ENTER THAT DATA 

SSG’s general ledger system is designed to be implemented with 
accompanying packages for receivables and payables. Accordingly, 
it has a somewhat limited entry system contained within the package 
itself. Journal entries made by the “journal” program. Completely 
menu driven, the journal program is a pleasure to use, since the in- 
teractive nature of the programs helps prompt the user at ap- 
propriate times. The first menu which is displayed presents the 
following alternatives: 

GJ general journal (mode in which most data is processed) 

CD cash disbursements (a variation of GJ in which check 

numbers are entered) 

DATE Where a new period date is entered 

END Signals the end of processing, and triggers a program 
which determines whether the entries are in balance. 

Entry of data into the journal program is done by account number. 
Lest that create errors, the program searches the chart of accounts 
for each account number entered, displaying the account name 
before any data is entered. Accounting data is generally entered as 
either a debit or a credit, which can be roughly equated to a positive 
and negative number arrangement. This is denoted by “D” and 
“C” rather than plus ( + ) and minus (— ), leaving a point of confu- 
sion for unwary users. 

When we initially started making journal entries to the system, we 
came across a reference to a “special function key.” Since the ter- 
minal we were using had no special function keys (after checking it 
out twice) we looked in the instructions, and there is a chapter which 
discusses what the term “special function” means. There are eight 
special functions: 

1 . Duplicate the last entry 

2. Change check number (used for entering cash disbursements) 

3. Display the contents of a user “accumulator” 

4. Clear a “user accumulator” 

5. Skip a field 

6. Cancel the transaction 

7. Stop the routine 

8. Start/stop holding a check number (used to have one check 
number for a number of accounts) 

Any terminal with an escape key can be used to generate “special 
function key” operation. The operator merely hits the “escape” key 
and then a number key corresponding to the “special function.” 
Clever and it works. It is difficult to fully appreciate the usefulness of 
these special functions without having used them. Consider the 
repeat key, which lets one repeat a journal explanation without hav- 
ing to re-type it. A very useful and time-saving mechanism. 

At any time during the journalizing process, the user can stop and 
examine the input on a line-item basis. This is useful for proofing. 
Once data has been input, and the “end” function selected, a 
balance will be attempted by the computer. If the debits do not equal 
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the credits, a display will indicate the difference. Of course, it is up to 
the user to find it. Note that it is possible to make one-sided journal 
entries. 

POSTING THE DATA 

Once the data has been proofed, and shown to be in balance, a 
posting to the general ledger can be accomplished. One weakness 
In this process is the absence of any hard-copy of exactly what was 
posted and what wasn’t — the SSG manual suggests that a batch 
copy be retained for this purpose. However, this poses a significant 
control weakness, since there are no mechanisms to insure that the 
batch print-out you have is the same as that which was posted. In the 
hands of a knowledgeable user, however, this discussion becomes 
somewhat academic. 

BALANCE THE TRIAL BALANCE 

After data has been posted, a program which generates a trial 
balance can be run. This report has the format of beginning balance, 
debit, credit, and ending balance. It is useful in that it demonstrates 
to the user what the changes in accounts are. However, it does not 
indicate what the profit and loss is, nor does it separate balance sheet 
from income statement accounts. On balance, however, the report 
is well constructed, and useful. 

Closing is the process by which the data entered during posting is 
summarized and totals entered into the general ledger summary 
files. This process is irrevocable without tremendous effort, and so 
the user is cautioned to be sure everything is in order. From the 
standpoint of making “post closing” entries, the SSG system is defi- 
cient. There are no provisions to allow for entries which affect other 
periods only (such as a correction of a prior month’s journal entries) 
and this absence represents a significant weakness in the system. 

PRETTY FINANCIALS 

The SSG financial statements are produced in an eye-pleasing 
format which makes for easy presentation to clients or the bank. 
The system has provisions for a disclaimer to be placed at the 


oottom of the statements, so a CPA can have his usual “unaudited” 
caution there. 

In balance, the financials presented by the SSG programs are very 
well laid out if the user has done his job correctly. 

ERRORS, SOURCE CODE AND OTHERS 

The SSG general ledger comes in a form which basically makes 
it impossible for the average user to access or utilize the source 
code. Thus the system is, for all intents and purposes, not subject to 
modification. 

Error messages are handled well in the SSG manual — there is a 
whole section devoted to them. While they are not explained in as 
much depth and scope as say the CCA data management system 
(the premiere program for handling errors), which was recently 
reviewed in this column, the general ledger is fairly comprehensive. 

The SSG programmers put a special section in the manual con- 
cerning the layout of the files as an aid to programmers who wished 
to interface with the system. While I had no use for the section as a 
user, it was nonetheless reassuring to know that the documentation 
was at hand. 

CONCLUSION 

The SSG general ledger package represents an excellent piece of 
software. While it is expensive, it provides the user with something 
which can be depended upon to perform reliably. Sufficient flexi- 
bility is in the system to allow for adaptation to a wide range of in- 
dustries and specific applications. 

LET’S HEAR YOUR CONCLUSIONS 

Do you have a particular piece of software which you would like 
reviewed? We would like to hear about it. Have you experienced 
good or bad results from software reviewed in this column? If so, let 
us know so that we may pass it on to our readers. □ 

Software vendors who are interested in having their product 
reviewed can contact Carl Heintz at 41 West Santa Clara, Arcadia, 
California 91006. 


Low Power 32K 
H8 computers 

only $479 

DG-32D 32K RAM FEATURES: 



RAM for Heath® 


^ Plugs into Heath® H8 Computer 
i * Ready to use. Fully assembled, tested & burned in 
^ Operates with existing Heath memory 

Protected Memory Output Buffers in the event of Address error. 
v* Utilizes popular 4116 RAM devices 

Memory Address DIP switch changeable 
v* Arranged as 4 Independent 8K Blocks 
^ Low Power Consumption: Less than 6 watts, typical 
v * Transparent Refresh 
v 0 One year guarantee 

Compatible with all current H8 peripherals. 


Heath* and H8 are registered trademarks of the Heath Corporation. Benton Harbor, Michigan. 

ELECTRONIC 
DEVELOPMENTS CO. 


Q'Ea 


D*G Electronic Developments Co. brings you a totally 
compatible, fully assembled and tested 32K RAM for 
Heath® H8 computers. The DG-32D has less than 6 watts 
power consumption. This allows you to add a full 32K 
bytes of Random Access Memory without taxing or re- 
placing your computer’s power supply. Engineered to 
plug-in and run without any user modifications, the DG- 
32D can be used with or without existing H8 RAM without 
modification. Protection of the memory output buffers is 
provided in the event of assigning two blocks to the same 
address space. The DG-32D is the ideal answer to expan- 
sion of the Heath H8 computer . . . Low power consump- 
tion, low price, high capacity, total engineering and exact- 
ing production methods. 

Ordering Information: DG-32D RAM available only from DG Electronic 
Developments Co., P.O. Box 1 124, 1827 South Armstrong, Denison, Texas 
75020. Check, money-order, VISA or Master Charge, Phone orders accepted 
on charge orders. NO COD's. Foreign orders add 30%. Texas residents add 
5%. For VISA or Master Charge orders call 214-465-7805. $479.00 freight 
prepaid. 
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Micro Mixdown 


£ Recording Studio 


By Steven 

Making a recording is a complex and curious process, in 
that it involves the interaction and play, and ultimately the 
blending of diverse things: an artist’s talent and style, a pro- 
ducer’s judgement, the experience and skill of a recording 
engineer, and the performance and capability of recording 
apparatus. While talents vary and styles change and the judge- 
ment of producers is good or bad, improvement and pro- 
gress are the real domain of the recording engineer and the 
equipment with which he does his job. Computers are now 
entering this field, improving recording quality. 

Let us consider for a moment the process of making a 
studio recording. The process can be divided into two main 
activities: the recording session and the mixdown. The pur- 
pose of the recording session is to record it in a special way. 
The musicians are placed in a room so that each can be 
recorded onto separate tracks of a multi-track recording tape 
(24 track, 2” tape is typical in the larger studios). Since baf- 
flements may be used and musicians may be placed in an 
unaccustomed arrangement, a cue system (headphone set 
through which the entire group is heard, remixed and blend- 
ed especially for feedback purposes) is usually employed. 

From this session a tape is then produced with a separate 
track for each musician (or group of musicians). Some 


L. Martin 

“bleed through” occurs, of course, and is even considered 
desirable. Balances are roughly set, but the real emphasis is 
on obtaining a good clear signal from each musician and 
recording it on a single channel of the multi-track tape. 

In the mixdown, the channels of the multi-track tape are 
then processed (amplified, equalized, etc., through the 
various console functions) and assigned as inputs to one or 
any number of the specified output channels. (For mono 
recording, there is one output channel; for stereo, there are 
two; for quad, four.) While the first session produces a tape 
that contains the raw musical material, it is the mixdown ses- 
sion that essentially produces the final musical product. For 
the producer and recording engineer, this is a crucial and 
often time-consuming process. 

Until recently, the main tool of the mixdown has been a 
manually-manipulated board of knobs, switches, dials, set- 
tings and buttons. But with the aid of computers, a pro- 
ducer’s manual work can be retained so the best portions of 
several different mixes can be combined for the master record. 

In essence, for mixdown purposes in most larger studios 
the board is a 24-inch/4, 2 or 1 out system that provides in- 
dependent amplitude control, equalization (shaping of the 
frequency spectrum), panning (dynamic control of the % of 
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PHOTO 2 Graphic representation of the mix. 


PHOTO 3 Current console settings displayed 
alongside the “frozen mix/’ Three settings do 
not match (note three unmatched bars). 


PHOTO 4 Console settings adjusted to match 
exactly the previous mix — in a matter of seconds. 


the signal going to each output channel), group assignment, 
etc., for each of the 24 input channels. In addition, group 
and master controls are provided. The most commonly- 
manipulated characteristic of an input channel is its ampli- 
tude, and this is accomplished by means of a linear motion 
gain selector, called a fader. 


Dfa 


Figure 1. A linear motion fader (left) and mid-range 
EQ control dials. 


Panning is controlled by twist-type knobs (quad uses either 
two or a “joystick”); equalization by setting the amplitudes of 
a discrete set of selected frequencies. 

Now with amplitude, equalization (assuming 4 sets of fre- 
quencies and their gains are selected per channel), and pan- 
ning (stereo), there are 240 settings or functions whose 
status the system must know at any point in time. 

This system not only saves time, but it remembers what 
the recording engineer did the time before, letting him im- 
prove upon it. Small computer technology helps produce a 
better, finer mix. 

There are several systems available on the market. Rupert 
Neve Inc.’s NECAM and the Allison Research machines ap- 
pear to be the leaders in the field. This discussion will con- 
cern itself with the first and second generation Allison sys- 
tems. At the heart of the Allison systems is a Zilog Z-80 chip. 

Basically, all automation equipment for mixing operates in 
three modes: write, read, and update. In write mode, the 
status of the various console functions are scanned, encoded 
into a digital (or digital-type) format, and written on tape 
(usually a blank channel of the multi-track audio tape). 

In read mode, data encoded on the tape is decoded and 
sent to the appropriate functions on the console, which are 
now controlled by the decoded data. 

In update mode, previous data can be altered by manual 
manipulation of the console. (For write mode, selected func- 
tions can be chosen to be rewritten, while the data for other 
functions remains unaffected.) Thus mixing can become a 
process of refinement and nuance. 

The first generation Allison system (the Allison Model 256 
Programmer) was designed to operate in conjunction with 
voltage-controlled mixing console functions and to accom- 
modate up to 256 functions. Scanning was performed in a 
simple sequential fashion. Thus the scan rate was dependent 
on the number of automated functions. (For each function, 
500 microseconds was required.) 

In order to increase the speed of the system, a quinary form 
of data encoding and storage was used, in which the analog 
signals (voltages) from the_ console functions were encoded to 
analog quinary “words,” consisting of four cycles of a sine 
wave at any one of five amplitudes. The first “character” of 
each “word” consisted of the sine wave at a reference level. 
The next three “characters” consisted of the sine wave at 
any one of five amplitudes. Thus each word could be made 
to represent the data of an ordinary three-digit quinary word 
(roughly equivalent to an 8-bit binary word). By this schema, 
data was encoded with satisfactory speed onto tape. 
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PHOTO 5 Display showing that any desired text 
can be stored along with the console automation 
data on the tape. 


Second generation units offer two major improvements. 
Allison reexamined data requirements for mixdown pur- 
poses, concluding that the earlier idea of straightforward, se- 
quential scanning and encoding was not the best answer. 
They reasoned that most console functions at any particular 
point in time are not changing and that encoding functions 
that don’t change wastes time. 

They came up with the notion of priority encoding of con- 
sole function data. And with its time-saving potential, they 
decided on a more stable, reliable method of coding data on 
tape than the quinary one, which had placed rather heavy 
demands on tape alignment and quality. 

In second generation thinking, the console is conceived of as 
64 rows of data-producing elements, each row with 4 discrete 
1 6-bit locations. This configuration and number was viewed 
by Allison as large but not unreasonably so in the present state 
of expanding technology. Thus the console is viewed as a 
matrix with 64x64 or 4096 sources of 1 6-bit data. 



Figure 2. A quinary “word” encoded/stored by the 
Allison 256 Programmer. 

With this console model in mind and the notion of priority en- 
coding, Allison decided on a binary word with a 1 2-bit address 
port, a 1 6-bit data port, a parity bit, and a parity time interval. 

Priority encoding is accomplished as follows: The status of 
each matrix element or console function is examined every 
3.2 milliseconds (the time required to encode a single word 
onto tape) but is encoded only if it has changed. The process 
is as follows: Each row of 64 1 6-bit locations is processed by 
an individual I/O port. Every 3.2 milliseconds, each word is 
loaded and compared to the word that was previously loaded 
from the same location. If the data is different, the data is 
stored in one RAM and the address is stored in another. 

At the same time that this parallel operation is going on, 
the master Encoder/CPU is searching the priority RAM of 
each port, so it knows which port to service next. 



Thus the delay time for the system is 3.2 milliseconds 
when a single console function is changing and 3.2 
milliseconds is added for each additional console function 
that is changed at the same time. Since it is unlikely that any 
more than 2 or 3 console functions will be manipulated 
simultaneously, this system is quite responsive. 

In the first generation, encoding time per function was 
faster (.5 milliseconds), but since all functions had to be en- 
coded, the “system” delay time was considerably longer. 
For 32 functions to be encoded by the first generation, the 
delay time was 16 milliseconds; for 256 functions, the re- 
quired time was 1 28 milliseconds. With the second genera- 
tion Allison, the delay time, assuming the unlikely condition 
that 4 functions are simultaneously changing, is 12.8 
milliseconds. In short, the second generation accommodates 
many more functions and encodes them more rapidly. 

Between the first and second generation, the other main 
difference lies in the console interface. With the first genera- 
tion, an analog interface was chosen largely for reasons of 
adaptability to existing consoles. In write mode, voltages 
from the console were encoded to quinary “words” that 
were written on tape; in read mode, these were decoded and 
applied to voltage-controlled devices on the console. Data 
can be read, decoded, and applied to the console any 
number of times without loss to that data. 

But in a process that decodes data, sends it to the console, 
and re-encodes from the console (such as an update that 
leaves certain channels in read mode), variations due to 
analog conversion can occur, and , when the process is 
repeated many times, significant accumulation may develop. 
But multiple updates by the producer and engineers must be 
assumed, as the purpose of the system is refinement and 
gradation. In order to deal with this problem in the first 
generation, resistors and offset potentiometers were 
employed. Still, fine calibration of the equipment was re- 
quired if errors were not to accumulate. 



In the second generation, Allison felt the time had come to 
solve the problem in the obvious way, namely, by a digital 
console interface, i.e. digitally-controlled amplifiers, 
equalizers, etc. Thus a word that is decoded from a data 
track, passes through the console, and is re-encoded will 
always be the same word. 

In that way, multiple updates of a mix can be made easily, 
conveniently, and without fear of losing the “accomplish- 
ments” of previous mixes.D 
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CHECK THESE FEATURES... 


• 80 or 120 columns (software 
selectable) 

• Double width printing 

• Non-thermal paper, pin feed 

• 125 CPS, 70 lines per minute 

• 9 x 7 dot matrix 

• Vertical format unit 

• 96-character ASCII (upper and 
lower case) 

• Adjustable forms width 

• Parallel, serial (RS-232), and 
IEEE-488 interfaces available 


We've researched the under-$1,000 80- 
column dot matrix printers currently 
available, and have made some key 
comparisons in the chart to the right. 
Check it out. 

All the printers support the full 96- 
character ASCII set, print on pin feed 
non-thermal multi-copy paper, accept 
forms in various widths up to 9.5", and 
easily interface to all popular small 
computers. 

If you want to print graphics or feed single 
sheets of paper through your printer, we 
can't help you. But if you want as much 
data buffer storage as you can get, a 9 x 7 
dot matrix for better looking characters, a 
condensed character set that's great for 
printing multiple columns of numbers, a 
readily available low cost ribbon, and 
documentation that includes complete 
schematics and troubleshooting 
procedures, then we can help you a lot. 
And we can offer you something else 
that's new to the low-cost printer market. 
Our 30 day BUY BACK guarantee. If 
you buy a MICROTEK printer and are 
unhappy with it, for any reason, you can 
return it within 30 days for a full refund. 
It's that simple. 

Does MICROTEK really outperform 
them all? You be the judge. 


1 

Features 

MICROTEK 

MT-80F 

Anadex 

DP-8000 

Centronics 

730-1 

(Radio Shack 
26-1154) 

Super Brain 
LP-80 

Integral 

Data 

440 

MPl 

88T 

9x7 Dot Matrix 

Yes 

Yes 

No 

No 

No 

No 

Sustained thruput 
for full lines 

70 LPM 

84 LPM 

21 LPM 

63 LPM 

42 LPM 

60 LPM 

Selectable condensed 
character set 

Yes 

No 

No 

No 

Yes 

Yes 

Full function VFU 

Yes 

Yes 

No 

No 

Yes 

No 

Built-in self test 

Yes 

No 

No 

No 

Yes 

No 

Graphics option 

No 

No 

No 

No 

Yes 

No 

Accepts single sheets 
of paper 

No 

No 

Yes 

No 

No 

Yes 

Ribbon costs 

$2.00 

$3.00 

$4.50 

$4.00 

$12.00 

$9.95 

Cost of 2k/4k buffer 

$42/$80 

$45/NA 

NA/NA 

NA/NA 

$199* /NA 

$50/NA 

Unit price 

$750 . 

$995 

$970-$995 

$890 

$995 

$749 


‘ Memory buffer alone not available, 
includes graphics option 


NOW CHECK THIS COUPON... 


Comparison data from manufacturer's 
current (September 79) literature. 


□ 


Send me more information 

MICROTEK, Inc., 7844 Convoy Court, San Diego, CA 92111 

(714) 278-0633 


Name 


Address 


City 


I 
I 
I 

I 

I Phone 

I 


State 


Zip 


Dealer inquiries invited. I 
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• 8080A CPU has more software 
written for it than any other CPU 

• 7 plug-in board positions for flexi- 
bility in configuring your system 

• Up to 65K memory capacity 

• Front panel keyboard for direct ac- 
cess to registers and memory 

$289 kit purchased separately. Was 

$379. You save $90. 

$349.00 assembled 

• Instant access to programs and data 

• 1 00K bytes storage area 

• 250 mS typical random access time 


• Includes interface controller board 

$495.00 kit purchased separately 
$550.00 assembled 


• Z80 microprocessor-controlled 

• 25 x 80, upper and lower case 

• Direct cursor addressing 

• 8-user-function keys 

$675.00 kit purchased separately 
$995 assembled 


boards when purchased with the H8 
system. 

Seven plug-in board positions on the 
H8 let you configure any combina- 
tion of memory and I/O's that suits 
you. Heathkit memory boards come 
in 16K, 8K and 4K increments. Inter- 
face boards are available for parallel, 
serial and cassette I/O's. 

Widv& j #1 

Software for the H8 Computer in- 
cludes operating systems software, 
MICROSOFT™ BASIC, wordprocess- 
ing, plus innovative applications soft- 
ware for business and pleasure. 


Special 5% discount applies to all An extensive library of programs is 
software, memory and interface available to owners of Heathkit Com- 


includes H8 Computer with 1 6K memory, 
four-port serial I/O and operating software, plus HI 7 Floppy 
Disk System (shown here with optional second drive) and 
HI 9 CRT Terminal — all in kit form. 




puters through the Heath User's 
Group (HUG). The experience of this 
computerite group can help you get 
the most from your computer. 


You get the most thorough documen- 
tation ever written when you buy 
your Heathkit Computer. So it's easy 
to get your system assembled and 
operating quickly. 

And you get one of the most reliable 
service organizations after you buy. 
More than 55 service locations 
throughout the U.S., plus a factory 
service phone give you fast access to 
experts when you need them. 


Computers, peripherals, software and 
accessories — in kit or assembled 
form — you'll find them all at your 
Heathkit Electronic Center. You'll 
even find educational support like 


the special self-instruction programs 
that teach you BASIC and Assembly 
language programming. 


Write for a FREE Heathkit Catalog 

containing the complete line of Heath- 
kit Computers, plus nearly 400 other 
electronic kits for your home, work or 
pleasure. 

Heath Company, Dept 343-61 6 
Benton Harbor, Mich. 49022 


UWWWWW 


Alexandria, VA 
Anaheim, CA 
Atlanta, GA 
Baltimore, MD 
Boston, MA 
Buffalo, NY 
Chicago, IL 
Cincinnati, OH 
Cleveland, OH 
Columbus, OH 
Dallas, TX 
Denver, CO 
Detroit, Ml 
El Cerrito, CA 
Fair Lawn, NJ 
Frazer, PA 
Hartford, CT 
Houston, TX 
Indianapolis, IN 
Jericho, NY 
Kansas City, KS 
Los Angeles, CA 
Louisville, KY 
Miami, FL 
Milwaukee, WI 
Minneapolis, MN 


New Orleans, LA 
Norfolk, VA 
Ocean, NJ 
Oklahoma City, OK 
Omaha, NB 
Philadelphia, PA 
Phoenix, AZ 
Pittsburgh, PA 
Pomona, CA 
Providence, Rl 
Redwood, CA 
Rochester, NY 
Rockville, MD 
Sacramento, CA 
Salt Lake City, UT 
San Antonio, TX 
San Diego, CA 
San Jose, CA 
Seattle, WA 
St. Louis, MO 
St. Paul, MN 
Tampa, FL 
Toledo, OH 
White Plains, NY 
Woodland Hills, CA 
Prices stated here are mail order and may be slightly higher at retail 
locations. CP-169 

Prices subject to change without notice. CIRCLE INQUIRY NO. 29 
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CQMPUTERJZED 
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Micros are beginning to become a powerful tool in the 
nation’s battle to conserve energy while keeping the air 
clean. While achieving one of these goals usually makes 
it very difficult to reach the other, Detroit auto makers are 
finding that microcomputer technology makes the two 
opposing goals compatible. 

One of the leaders in this area of micro-electronics is the 
Ford Motor Company. They began using micros as an 
engine control device on a limited number of 1978 cars. It 
was a success, and Ford has been expanding the use of 
micros each successive year. This year, in addition to using 
microprocessor chips in engine control, processors are be- 
ing programmed to provide a functional and interesting 
dashboard warning system that tells the driver the condition 
of many parts that can become troublesome without his 
knowledge. Although it’s not the first application in the auto- 
motive field, for many auto purchasers it will be the first 
recognizable use of micros. 

“With the top of the line cars which have the message 
center, the computer will be a strong selling point, a very 
desirable option. But the micros in the engine compartment 
will be just like any other part of the engine. No one cares 
how it works just so long as it does,” says Jim Allen, a Ford 
representative. The Continental Mark VI and the Lincoln 
Continental will feature the new microprocessor function. 


The dashboard message center uses a 6800 chip with 
64K of ROM for the firmware. The RAM chips are 5101 
CMOS types, with custom CMOS integrated circuits handl- 
ing miscellaneous duties such as housekeeping and hard- 
ware checks. The system usually displays the time in digital 
form, followed by A.M. or P.M. But when there is a problem 
or the driver pushes the Check button, the status of the parts 
is displayed on the lighted panel. 

The chips monitor 1 1 vehicle functions. In the critical 
categories are warnings for low brake pressure, alternator, oil 
pressure and the engine temperature. Secondary warnings 
include the distance until the gas tank is empty, and trunk or 
door ajar signals. These messages are displayed every 1 6 
seconds until the situation is remedied. 

There are also warnings for low washer fluid and headlight, 
taillight or brakelight malfunction which appear whenever 
the problem arises. The driver can check any of the 1 1 cate- 
gories by triggering the Check Out button. 

The message center can display a total of 36 messages using 
the dashboard display. The total vocabulary is 77 words. Other 
components of the system include Iwo peripheral interface 
adaptors, a display assembly with two latch drivers, two regu- 
lators, a display logic and two dual operational amplifiers. 

Microprocessors are also used in the fuel gauge operation, 
along with a display driver and a dual operational amplifier. 
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The fuel level is indicated by a 32-segment bar graph. The 
International Standards Organization symbol for gas (a fuel 
pump and hose) flashes when the tank gets low. 

While these microprocessors in the passenger compart- 
ment will be the most exciting and draw the most attention 
from potential buyers, the chips which are found under the 
hood actually do the most work, as well as surviving in a 
much tougher environment. 

Ford engineers are currently using two microcomputer- 
based systems in their attempt to create a fuel-efficient car 
that meets the strict emissions standards. Intel Corporation, a 
chip manufacturer and OEM supplier, is providing chips for 
the engine control packages. The 8048 is being used in 
both applications. 

Intel has been supplying chips to auto makers since June, 
1978. The 8048 has remained important despite the intro- 
duction of newer, more powerful chips. 

“The 8048 has become fairly popular in automotive appli- 
cations since it was the first one-chip processor to be intro- 
duced. Now it’s well-proven and tested; we’ve had quite a bit 
of experience with it,” says Brian Knowles, an Intel spokesman. 

The simplest of the two systems is the Microprocessor 
Control Unit (MCU). This unit is found in Pintos, Bobcats, 
Mustangs and other cars which have 2.3 liter engines. The 
processor monitors the exhaust emissions then adjusts the 
carburetor to reflect these findings. 

If the sensors find too much oxygen in the exhaust, the 
microprocessor will order an adjustment to put more fuel in- 
to the intake mixture. If there is too much fuel, the mixture 
will be adjusted to burn the gasoline more efficiently. 

Along with this basic operation, the 8048 operates in an 
open loop under certain circumstances. If the engine is cold 
or is accelerating rapidly, the computer will override its stan- 
dard instructions, burning more gasoline until the engine 
returns to normal operations. Without this override func- 
tions, the computer would not give a cold car a chance to 
warm up rapidly, and it would cause the engine to cut out in 
hazardous situations like entering the freeway or passing. 

The objective of both computerized systems is the same, 
to achieve stoichiometry, the chemically correct combination 
of hydrogen, carbon and oxygen. The second attempt by 
Ford to achieve this goal is the Electronic Engine Control 
system. It is found on the 1980-model Lincoln and Mark VI 
which have the five-liter engine. 

EEC-II, the second generation of a microcomputer-based 
system, is more sophisticated and complicated than the 
MCU. It uses four chips, two less than its predecessor, EEC- 
I. The first generation unit, which used chips provided by 
Toshiba, was introduced on the 1978 Lincoln Versailles. 



Along with the four chips used in EEC-II, there are custom 
designed integrated circuits and seven sensors. The sensors 
monitor the crankshaft position, throttle position, manifold 
absolute pressure, barometric pressure, coolant temperature, 
inlet air temperature and the exhaust gas valve position. The 
chips and integrated circuits are mounted in a module 
located in the engine compartment, while the sensors are 
located at various points on the engine. 

The solid state module will then calculate spark advance 
and gas recirculation based on the input provided by the 
sensors. 

“In engine control, the main thing the processor does is to 
compute extremely complex calculations. It must draw on a 
complex group of figures that specify what should be done in 
each circumstance; whether the engine is hot, cold, ac- 
celerating rapidly or whatever,” says Knowles. 

One of the keys for the Intel and Ford engineers who 
designed the system was to provide a place for the chips so 
they would not be destroyed or their work impaired by the 
high temperatures, vibrations and strong electro-magnetic 
charges created by the engine. The solution to this problem 
is a tightly sealed “black box,” and very extensive planning 
during the construction and design stages. 

“There’s no doubt it’s a very tough environment, but if we 
do the job right on the front end, the microprocessor should 
be extremely reliable. It should last at least the life of the car,” 
says Knowles. “There is much qualification testing done 
before production to detect any design defects. And the 
chips are burned in from 48-72 hours, as a rule.” 

According to Knowles, the system will last until the rest of 
the car falls apart because there are no moving parts to break 
down. Should any of the microprocessor chips go bad, how- 
ever, the unit will be fairly expensive to replace. It will defi- 
nitely cost more than the old-style parts would have, because 
“it’s hard to compete with a few weights and springs for 
cost,” Knowles says. 

Without the use of computers and other electronic opera- 
tions, auto makers would doubtless have much more trouble 
meeting stricter government regulations for emissions. 
Before computers were brought into the picture, nearly every- 
thing Ford had done t6 lower emissions had cut gas mileage. 

Some of the earlier methods attempted were to retard the 
spark, add thermometers and adjust the air-fuel mixture. 
These actions cut the gas mileage considerably. 

But with micros controlling the engine, everyone will 
benefit, according to Henry Nickol, chief engineer of Ford’s 
Powertrain and Chassis Engineering Department. “For our 
customers, EEC means lower vehicle operating costs, higher 
reliability and better performance. For us, it means more effi- 
cient production, and it may be the only way to meet future 
fuel economy and emission standards. ”□ 
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Machine That Talks 

Non-Verbal 


Ricky prerecords his sermons on cassettes in order for him 
to figure out each sentence carefully and for the flow to be 
smooth and fast. The 25-year-old Baptist minister is a guest 
speaker at various churches and plays his tape during each ser- 
vice. If it is a short sermon, he uses the HandiVoice on-the-spot. 

“The only way Ricky could communicate before was with 
an alphabet board across his wheelchair,” his mother ex- 
plains. “People had to watch closely as he pointed to each 
letter and spelled out the words. Only a limited group would 
take the time to wait as he spelled out what he wanted to say.” 

Ricky is not only able to communicate more quickly with 
those in a near vicinity now, but he is also able to communi- 
cate over the telephone. He has an intercom type of phone 
which does not use a receiver, allowing him to listen and talk 
through a speaker. 

The HandiVoice originally consisted of three bulky parts; a 
large synthesizer, a terminal, and a speaker which had to be 
plugged into an outlet. This monstrosity cost $6,000. 

Obviously, this was not a sufficient system. The unit need- 
ed had to be portable, battery-operated and able to be held 
by one hand. 


By Kathy Tekawa, Assistant Editor 


Persons with severe vision or hearing losses have received 
aid from powerful glasses or hearing aids, but persons 
unable to speak have found little help outside of spelling 
words, pictures or symbols. 

Microprocessor technology is changing this. One new 
device, the Phonic Mirror HandiVoice, talks for victims of 
cerebral palsy, spinal cord injuries, multiple sclerosis or 
cancer of the voice box and/or tongue. 


The unit, manufactured by Votrax, a division of Federal 
Screw Works, and HC Electronics, Inc., uses a single board 
synthesizer which is based around the 6800 microprocessor 
chip. Through programming, which can be done on a key- 
board by the user, the machine can combine any phonemes 
or word parts to say almost any word in the English language. 


Despite the fact that he can’t speak and has limited motor 
skills, cerebral palsy victim Ricky Creech has, with the aid of 
the HandiVoice, become licensed as a Baptist minister in 
Siler City, North Carolina. The only part of the body Ricky 
can control is his head. He uses a pointer attached to his 
forehead to punch the buttons on the keyboard of the device. 
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We’re looking for the most original use 
of an Apple since Adam. 


What in the name of Adam do people do with 
Apple Computers? 

You tell us. 

In a thousand words or less. 

If your story is original and intriguing enough, 
you could win a one-week all-expense paid trip for 
two to Hawaii. Which is the closest we could 
come to paradise. 

Win fabulous prizes for 
creative writing. 

To enter, drop by your nearest Apple dealer and 
pick up an entry blank. Fill it out. Then write an 
article, in 1000 words or less, describing the unusual 
or interesting use you've found for your Apple. 

A jury of independent judges will cast the 
deciding vote for the grand prize: a week for two, 
airfare included, in Hawaii. 

The judges will also choose 16 additional 
winners, two each from eight categories: 

CIRCLE INQUIRY NO. 3 



graphics/music, entertainment, home, business, 
education, scientific, professional, and industrial. 
And each winner will choose from a long list of 
longed-after Apple peripherals — from Apple 
Disk II's to Graphics Tablets to printers. 

Or you can take a $250 credit towards the 
purchase of any Apple product. 

The contest ends March 31,1980. All winners 
will be notified by May 15. 

Entry forms are available at your participating 
Apple dealer. Call 800-538-9696, (800-662-9238 
in California), for the one nearest you. 

Mail the entry blank, your article and any 
photos to: Apple Computer, "What in the name 
of Adam" contest, 10260 Bandley Drive, 
Cupertino, CA 95014. 

And may the juiciest 
application win. 



In November 1977, the HandiVoice was introduced in a 
portable prototype form and it came out on the market one 
year ago. The synthesizer was reduced from four printed cir- 
cuit boards to one. With advancements in microprocessor 
technology, the phoneme synthesis required very little 
storage and was able to run as low as 1 50 baud and still con- 
tain an unlimited vocabulary. 

There are two models of the HandiVoice now out on the 
market, each selling for $2,195. The HC 1 10 is the larger 
of the two units and is in a lap-board style for users to carry 
on their wheelchairs. It is preprogrammed with 373 words, 
45 phonemes, 1 3 morphemes, 1 7 short phrases and the 
English alphabet. This enables the user to “say” just about 
anything by combining these features. 

The vocabulary is printed on the face of a touch-sensitive key 
pad so the individual can see and touch whichever word he 
wants to use. The person is able to choose his selection and the 
message is held in memory until the “talk” button is pushed. 



The HC 1 20, the model Ricky uses, is for persons with 
more limited motor skills. It looks like a handheld calculator 
and operates in a similar manner, with word storage and recall 
capability. The keyboard consists of numbers rather than 
words. In order to make the device speak, the user punches 
a three-digit code, then the “talk” button. For example, 
when Ricky wants to say, “How are you?” he will punch the 
code 41 1 and the “talk” button with the pointer attached to 
his head. Then the unit would ask the question. 

The “talk repeat” key is used in cases such as emergen- 
cies. For instance, if a user wants to say “I need help,” he 
presses the code 400 and pushes “talk repeat” so that the 
phrase keeps repeating itself. The volume is also controlled 
by the user with the volume knob. 

The HC 1 20 is preprogrammed with the same features as 
the 110 except it has 893 words rather than 373. It has a 
larger vocabulary because it doesn’t need to have all the 
words printed on a keyboard. 

The HC 1 20 has either audible or silent automatic storage 
scanning when used with auxiliary controls. To maximize the 
use of the available motor skills of the severely handicapped, 
breath, hand or muscle auxiliary controls are used to apply to 
individual needs. 

When the only part of the body that can be controlled is 
the person’s breathing, an auxiliary breath control is used. 
The three-digit keyboard display panel scrolls the numbers, 
0-9, from left to right. When the user wants to code in a 
number he blows on the auxiliary breath switch to make the 
digits in the panel stop. 

One user, who has been in a Michigan V.A. hospital, has 
been non-verbal for seven years. The only way he communi- 
cated with his wife was by blinking his eyes whenever she 
repeated the alphabet. The doctors working with this patient 
were not sure if he could understand anything when they 
spoke to him, but they thought they would try the HandiVoice 
as part of a study on prosthetic communication aids. 

To their surprise, he caught on rather quickly, fully under- 
standing the instructions given to him. He controlled the talk- 


ing unit by using a switch that he moved with his cheek. 
“This fatigued him very quickly, however,” his doctor ex- 
plains, “so now we are trying the unit with the listener 
holding the HandiVoice and the patient raising his eyebrow 
whenever he sees the code he wants. This is proving to be 
extremely effective, even though our patient cannot use the 
machine independently yet.” 

The doctor describes one problem which occurs when a 
listener is coding in the numbers. “There is a split second 
between the time the patient raises his eyebrow and the 
listener pushes the button. A wrong number can be coded in 
fairly easily, so the listener has to be sure to ask and make 
sure the number programmed is the correct one.” 

Another area which may seem to present problems is the fact 
that so many codes have to be memorized in order to com- 
municate with the HC 1 20 model. Since many users cannot 
turn pages, books are difficult, if not impossible, to use. Accord- 
ing to Diane DeHaven, Marketing Manager of Votrax, there 
are many effective, practical ways to learn and she finds that 
the user is so eager to communicate he learns quickly. 

“For example, we sent Ricky a dictionary of codes before 
he even received the unit and he had many of them 
memorized before he even got the machine,” DeHaven 
says. “Many speech pathologists tape record the codes, or 
other users have a big poster board of the codes in front of 
them and they learn them that way.” 

DeHaven has been working on the HandiVoice since it 
was in the bulky, three-unit stage. She says she doesn’t ex- 
actly know how many HandiVoices have been sold since 
they have become portable, but Votrax wants to make sure 
that those who do purchase the unit will be able to utilize it. 

“At times people might get excited about a new device, 
thinking it would be perfect for a certain person or them- 
selves. Then they purchase it without finding out if it is really 
suited for them,” DeHaven says. 

In order to make sure an individual will be able to use the 
HandiVoice, a professional recommendation is required 
before any purchase takes place. 

In the synthesized voice of the talking unit, the tonal quali- 
ties and inflection levels have to remain at a certain point in 
order to maintain maximum understanding. All the systems 
have the same sound, a simulated male’s voice. According 
to DeHaven, the users aren’t concerned whether the voice is 
male or female. 

“People who have been in a world of silence are so ex- 
cited about being able to speak they don’t really care what 
the voice sounds like,” she says. 

The voice has a mechanical, almost robot-like sound, but 
it is clear and distinct when the words are preprogrammed. It 
becomes more difficult to understand when the phonemes 
and morphemes are combined to create words and phrases. 

The user must take the time to figure out how to combine 
the sounds to create the words he wants to use. This is not an 
easy task. For a speech pathologist it comes naturally. But it 
is much more involved for those lacking experience with 
word sounds. That is why Ricky and others who want to give 
a sermon or speak for a long period of time will tape record 
their message beforehand, so they can figure out each indivi- 
dual word that is not programmed into the device. 

Although it seems like a slow process for society to accept 
any new device for the handicapped, one doctor at the V.A. 
hospital in Michigan marvels at the number of people who 
want to try out the HandiVoice. 

“We leave the machine with the patient and it’s amazing 
how many visitors and nurses are always coming by to talk 
with him. People who don’t even know him, but are there 
visiting his roommate, see the HandiVoice and want to try 
using it. I was surprised because people tend to shy away 
from machines and those who are handicapped. But of 
course, it’s not only the machine they are attracted to. This 
particular patient has such a refreshing personality; his desire 
to live and hang in there is incredible.”D 
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Big-system performance 
for your personal computer. 



MicroNET is a remote on-line computing serv- 
ice available through local phone lines in 27 
major metropolitan areas. It is a service for 
personal computer users provided by Compu- 
Serve, one of the nation’s leading computer 
service companies. 

Services available: 

• Ability to communicate with other small computer 
users 

• Ability to buy and sell software through the network 

• Practical personal programs 

• Time-saving business applications 

• Educational aids 

• Easy-to-use programming languages 

• Advanced programming and diagnostic tools 

• Entertaining games 

Plus up to 1 28 K bytes of on-line file storage. 

MicroNET users can access our large-scale 
computer systems in offpeak hours, from 6 P.M. 
to 5 A.M. local time weekdays and all day on 
weekends and most holidays. The cost, which 
will be billed to your Master Charge or Visa 
Card, is only $5.00 per hour of computer time. 
There is a one-time sign-up charge of $9.00. 


Equipment required 

A personal computer or computer terminal with 
communications capability and a telephone. 

Please send me more information: 


I Mail to: | 

| CompuServe | 

Personal Computing Division 
5000 Arlington Centre Blvd. 

Columbus, Ohio 43220 

| Send me information on MicroNET. 

| Name | 

| Address i 

City/State/ZIP . 

J5T , MJcr\ q/t/FJ = j 

Cities with local phone service access: Akron, Atlanta, Boston, 
Canton, Chicago, Cincinnati, Cleveland, Columbus, Dallas, 
Dayton, Denver, Detroit, Houston, Indianapolis, Los Angeles, 
Louisville, Memphis, West Caldwell (NJ), New York, Philadel- 
phia, Pittsburgh, San Francisco, Stamford (CT), St. Louis, 
Toledo, Tucson, Washington, D.C. Access to the MicroNET 
service is available in 153 other cities for an additional charge 
of $4.00 per hour. 
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DLENDING MICROS INTO 
HOME APPLIANCES 

Roger Banks Texas Instruments Incorporated 



Man must have always 
been a lazy creature. But per- 
haps therein lies the secret 
of his ingenuity. For thou- 
sands of years, it appears, 
he has labored much in 
order to develop the means 
by which he will have to 
labor less. 

Once primitive man suc- 
ceeded in harnessing flame 
for light and warmth, it was 
only a matter of time before 
he discovered how to use fire 
for cooking. From there it 
was but a short step to the 
next plateau of culinary pro- 
gress — the first home appli- 
ance, the simple wooden 
skewer on which to hang 
the meat while it cooked. 

Advancement through the 
centuries was very slow. 

Until this century, fire was 
used for all appliances in 
the home, from heaters to 
stoves to irons, which were heated 
June 6, 1882, a New Yorker named Henry W. Seely 
received a patent for his invention of the electric iron. His 
iron was of little practical value because not only were there 
no power companies until 1 890, the iron was only powered 
while it sat on its stand. It quickly cooled once removed. 

Even after the power companies began to supply electricity 
to urban areas, the development of electric appliances was 
frustratingly slow. 

In 1905, a utility company employee designed his own iron 
and distributed it to a few dozen customers of the power company 
where he was employed. He then convinced his management 
to generate electricity all day on T uesday to allow customers to 
“iron” their clothes. The result was an instant love affair between 
customers and “the iron with the hot-point.” A new company, a 
new and long-lasting trade name and a new industry had its start. 

It wasn’t until the late 1 940s that an electronics revolution 
began to impact the design of kitchen appliances. The tran- 
sistor was invented at Bell Labs and later licensed to a 
number of companies. 

Shortly thereafter, both Whirlpool and Maytag introduced 
clothes dryers with electronic controls. Not only was the tran- 
sistor marking the beginning-of-the-end for the vacuum tube, it 
was marking time for mechanical appliance controls as well. 

At the same time, another technology was evolving that 
would have a major impact on the appliance industry. Dur- 
ing World War II, radar technicians discovered that the 
microwave energy they were transmitting to locate aircraft 
was capable of generating heat. Efforts were made to harness 
this as heat energy and a new cooking process evolved. At 
first, applications were cumbersome, but in 1955 Tappan 
perfected a microwave oven for the home, introducing a 
24-inch built-in model requiring 220 V. 


For the imaginative con- 
sumer, these new ovens 
brought the magic of 
space age electronics in- 
to the kitchen. They could 
put a frozen hot dog and 
a roll on a paper plate, put 
it in the microwave oven 
and soon pull out a cooked 
hot dog in a warm bun rest- 
ing on a cold plate. The fact 
that the hot dog was over- 
cooked on one end and bare- 
ly cooked on the other had 
little meaning to the imagi- 
native cook. This was tech- 
nology at work. 

As the market for micro- 
wave ovens expanded, the 
consumer began to seek new 
features and conveniences. 
Some manufacturers began 
to offer a defrost cycle, a 
switch that turned the mag- 
netron OFF and ON periodi- 
cally so that the frozen food 
absorbed the heat more slowly. 
Before this, parts would be frozen 
while another area would be half 
cooked. The food was partially to 
blame because different densities of 
food absorb microwave energy at different rates. 

Another problem was the uneven reflection of the micro- 
wave energy within the oven cavity. This tended to concen- 
trate the energy in some locations and minimize it in others. 
A first solution to this problem was the development of a 
“stirrer.” This was a simple metallic blade that spun around 
at the top of the oven, increasing the reflection of energy 
within the oven. 

A second problem associated with the defrosting of foods 
was proper timing. Cost-effective electromechanical timers 
were limited in how precise a cycle could be controlled. Also, 
as the magnetron was rapidly cycled ON and OFF, the 
repeated surges of power into the tube tended to increase the 
chance of a premature burn-out. 

Among the microwave oven manufacturers facing this control 
packaging problem was Magic Chef, Inc. of Cleveland, Ten- 
nessee. The company had well over 50 years of serving the 
homemaker, having evolved from a foundry that made cast 
iron cookware to a large national manufacturer of kitchen 
appliances, vending machines and air-conditioning systems. 

In 1971, Magic Chef formed the Microwave Oven Divi- 
sion, which has developed into one of the leaders in the 
microwave oven industry. Computer technology has helped 
them remain in the forefronts 

“We look upon the microwave oven as a glamour product 
that naturally commands a higher price,” said Hoyle Rymer, 
Vice President of Operations for Magic Chef, Inc. “We turned 
to electronic digital controls because they not only added to 
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the glamour of the product, they allowed the preparation of 
many more and different foods with less and less attention re- 
quired by the cook.” 

Most of the design considerations revolved around the 
need for more precise timing. Research indicated that the 
faster the cycles, and the more power level settings available, 
the better the cooking results. Solid-state electronic timers of- 
fered one-second cycling of the magnetron, a speed not 
available from an electromechanical switch. By adding dis- 
crete triacs and SCRs for positive AC power control, a far 
more stable voltage was sent to the magnetron, adding sub- 
stantially to the tube’s reliability. 

This rapid cycling of the magnetron provided an infinitely 
variable heat control ranging from 10 % to 100 % power. 
The next step was to get a device that would control the 
cooking, so the chef could set the oven and forget about it. 
Magic Chef selected the Texas Instruments’ TMS1000 fam- 
ily of single-chip microprocessors to handle this chore. The 
most distinctive use of the chips is the glass capacitive touch 
control panel. 

Among the single-chip microcomputers that are used with 
capacitive touch panel control is the TMS1117, a pre- 
programmed member of the TMS1000 family. Together 
with a touch panel interface circuit, two ICs provide the mini- 
mum circuitry required to control the cooking, the digital 
clock, the display, operating mode lights, magnetron micro- 
wave tube, the energy “stirrer,” an internal light, and a broil- 
ing element. 

The key to controlling the operation of the oven is the 
touch panel. The glass panel is actually part of a unique, 
solid-state switching system. The TMS1976 interface chip 
translates the signals from the touch pads on the panel into 
digital signals that the TMS1 1 17 can act upon. 


Behind each of the touch pads are two conductive strips 
that continually carry a low-voltage signal emanating from 
the microcomputer. When a person touches a pad, the 
body’s natural capacitance causes a drop in this low-voltage 
signal. Of course, this could happen every time a person 
wipes his hand across the panel. To avoid this type of error 
signal, a “debounce” is programmed into the TMS1 1 1 7 so 
that only a touch of at least 200 milliseconds will register as 
an input to the microcomputer. 

The sequence can be followed in Figure 1 . The micro- 
computer continually scans each of the columns of the touch 
panel through the three output lines, R 2 , R 4 and R 6 . When a 
key is touched, body capacitance reduces the signal in that 
column. This reduced signal is then transferred through the 
row of the touched key to the appropriate input line on the 
interface chip. These are designated C r C 9 . The encoder 
section of the TMS1976 reads these incoming signals in 
prioritized order, 1 -9, to prevent an erroneous signal being 
sent to the microcomputer, such as when two keys are 
touched at once. 

The encoder converts the signal into a 4-bit BCD word 
and transmits this through the Y outputs to the K inputs of 
the TMS1 1 17 microcomputer. Information is then processed 
and fed to the O and R outputs. 

The TMS1 976 also provides a time-base signal to control 
the digital clock, the four cooking timers (defrost, cooking 
cycles 1 and 2, and broil), and the alarm timer. The time 
base signal is the frequency of the AC power line, providing 
a pulse to the microcomputer every 16.6 ms at 60 Hz or 
every 20 ms at 50 Hz. The microcomputer then records the 
inputs in a counter that control the clock and timers. 

“The hardest thing in developing programmable controls for 
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the microwave oven has been to translate what a cook does in 
the kitchen to the software designer/’ commented Mr. Rymer. 
“His problem has been to translate the benefits of the micro- 
computer into product benefits of practical value to the con- 
sumer. Too often, these two goals have been poles apart. 
Electronic digital control has spurred the acceptance of the 
microwave oven and a host of other products, but ‘program- 
mability’ can be easily overdone with features and gadgetry 
that often confuses rather than helps the homemaker. 

“While electronic digital controls have given us the oppor- 
tunity to offer the homemaker a better, more accurate and 
more versatile microwave oven, the application of these new 
controls are not without their problems,” added Rymer. 
“Appliance manufacturers must work more closely with 
microcomputer manufacturers so that the controls add value 
to the appliance and not just gadgetry.” 

Gadgetry or not, the consensus is that any appliance that 
has a motor or requires some form of timing control is a can- 
didate for microcomputer control. The microcomputer is 
changing the hardware-oriented world into one dominated 
by software design. The benefits are not only immediate con- 
venience and efficiency for the consumer, but long term 
economy for the manufacturer. 

From the first electronically-controlled clothes dryers to 
handheld calculators and microwave ovens, the microcom- 
puter is bringing digital control into all facets of home life. In 
the laundry, for example, moisture sensors turn off the heat 
when the humidity within the dryer drops to a predetermined 
level. The clothes then continue to tumble during a cool- 
down cycle. 

In 1978, the Hamilton-Beach Division of Scovill Manu- 
facturing Company introduced an electronic blender and 
food processor that both use- the same standard electronic 
control. In addition to programmable timing and speed con- 
trols, both offer a metric-to-English conversion calculator for 
commonly used ingredient measurements. While some 
might look upon this as an extravagant extra, it is a simple 
matter of programming that provides the convenience of 
measurement conversion at the actual point at which the in- 
gredients are being measured. 

At about the same time, Sears, Roebuck and Company 
began marketing the Kenmore Solid-State Dishwasher, a 
top-of-the-line model with a microcomputer-based control 
featuring energy-saving cycles and other special operations. 

Home computers and energy management systems per- 
haps offer the most exciting new developments in home 
electronics. The potential for the home computer has yet to 
be developed, but most agree that it will eventually become 
as common as any other home appliance — an intelligent 
television system that entertains, educates, provides monitor- 


ing functions, plays games, provides access to a variety of 
distributed databases, helps with household record keeping, 
controls the environment within the home as well as 
monitors smoke detectors and security systems. □ 


An Entertaining Entrance 
to the Home 

One of the first ways the microprocessor will enter 
the home of the average American is in the television 
set. While most people can go without a microwave 
oven, a computerized blender or a microcomputer sys- 
tem, very few will “rough it” without the entertainment 
provided by television. 

The basic use of chips in today’s televisions is to 
control channel changing. Microcomputers interfaced 
with touch-sensitive panels are responsible for fine- 
tuning to get the best picture, and in some cases they 
allow the user to program in the channel changes he 
wants during the week. 

Magnavox uses a Mostek 3870 chip which utilizes 
RAM for Scratchpad Memory with a 64-word capacity. 
The PROM is preprogrammed with up to 2048 words. 

The most used portion of this microprocessor is the 
Accumulator. Data is sent to the Accumulator, which 
then forms one input to the Arithmetic Logic Unit, with 
the other input being provided by the Data Bus. 

Although the same Mostek chip is used in different 
Magnavox models, the microprocessor modules are 
not interchangeable since the ROM is not the same. 
The importance of the chip is great: if it goes down, 
the TV either won’t work or will be stuck on one chan- 
nel. But the price of the micro makes it very expend- 
able. The training center booklet states: “The micro- 
processor is simply another black box. It either func- 
tions normally or is replaced.” 

At RCA, chips manufactured by the company speci- 
fically for use in televisions are used. The microproces- 
sors, which were first used by RCA in 1979, are also 
used in touch tuning. In addition to the standard touch- 
tune setup, a new model allows the user to have the 
television retain up to 22 program changes over a 
seven-day period. The chip also controls the on-off 
function when programmed to do so. 

The on-off switch is interfaced to a plug-in on the 
back of the set so a lamp of up to 600 watts can be 
turned on with the set. This gives the convenience of 
having an automatic TV light, while also helping vaca- 
tioners make their homes appear occupied while they 
are on a short trip. 

RCA also uses micros in its home video recorder. 
Because of the additional duties needed to turn on the 
recorder and television, only four channel changes can 
be programmed into the tape unit. 

As micros become more commonly used in the 
cheaper portable models, the channel-changing dials 
will become obsolete. A Magnavox spokesman already 
considers them on the way out, saying “Those old 
click-click tuners are almost passe.” 
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"Our reputation rests on digits, 
decimal points, and details. 

We wouldn't trust them to anything less 
than ScotchBrand Data Cartridges.” 



Bill Birkett, Vice President, 
Trade Graphics, Inc*, 

Livonia, Michigan 

The unique design of a data 
cartridge provides great reliability, 
high storage capacity and long 
tape life. And where could you 
possibly get better data cartridges 
than Scotch Brand, made by 
3M, the people who invented the 
data cartridge system itself? 

3M controls every step in manu- 
facturing. Top quality magnetic 
tape and precision components are 
part of every Scotch Data Cartridge. 
Over twentydive years of service 
to the computer industry assure 
you of the utmost reliability. 

Scotch Data Cartridges are 
available in miniature DC 100A, 
the standard-size IX? 300A and 
now, an extra-length DC 300XL 
with 50% more storage capacity. 
They are compatible with most 
cartridge systems including 
Hewlett-Packard, IBM, NCR, 
Tektronix and TL 

To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording medium, 
call toll-free: 800-328-1300. 

(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products Division. 


If it’s worth remembering, 

it’s worth Scotch 

Data Recording Products* 
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A Simple 
Mailing Label 
Program 


— By Rocky Smolin “ 


Time was, in the bad old days of the first generation, com- 
puters were identified with mathematics and number crunch- 
ing. The biggest revolution in computer consciousness, the 
one that has had the biggest effect on our society, is the no- 
tion of computers as keepers and handlers of information. I 
have no hard figures to back this up, but Pll bet there’s more 
CPU time being spent these days on the transmission, mani- 
pulation, storage, retrieval and display of information than 
there is generating solutions to problems involving higher 
math. 

Check your software library. Aside from the games, most 
of the home applications and business stuff is primarily de- 
signed to store, retrieve, and display some kind of informa- 
tion: sales, recipes, checkbooks, inventory, and so on. 

It is a fundamental fact of life in the world of systems .design 
that for every data file you create, you’ll have one. file 
maintenance program to write. Systems flow charts squirreled 
away in thousands of filing cabinets all over the country are 
littered with little modules like this: 



But maintenance programs are also some of the most 
tedious and boring programs in the world to write. Ask any 
commercial programmer. However, when I found I had to 
keep track of a lot of names and addresses for my business, I 
found myself once again designing and writing a program 
that incorporates the four functions of every file maintenance 
program: 1 ) add (a record to the file), 2) change (a record in 
the file), 3) delete (a record from the file), and 4) display 
(selected information in the file). 

THE RECORD LAYOUT 

Here’s what the record layout looks like: 


NO. 

FIELD 

FUNCTION 

TYPE 

LENGTH 

1 

DC$ 

STATUS BYTE 

$ 

1 

2 

CN$ 

COMPANY NAME 

$ 

30 

3 

A1 $ 

ADDRESS LINE 1 

$ 

25 

4 

A2$ 

ADDRESS LINE 2 

$ 

18 


5 

ZP$ 

ZIP CODE 

$ 

5 

6 

TL$ 

TELEPHONE NUMBER 

$ 

10 

7 

CT$ 

CONTACT 

$ 

20 

8 

PS 

POSITION 

s 

1 

9 

CDS 

PROSPECT CODE 

! 

2 

10 

CMS 

COMMENT 

S 

15 


The status byte takes on one of three values, 1 ) “N” which 
indicates a new record, 2) “A” which indicates an active en- 
try in the file, and 3) “D” which means delete this record the 
next time ‘REORG’ is run. REORG reorganizes the file. If 
you don’t want or need to mess with the “N”s, change the 
“N” to “A” in line 70. The status byte can take on any 
value, being a string field, and the amount of information 
you can store there in the form of a code is limited only by 
your requirements and your imagination. 

Company name, address line 1 , address line 2, zip code, 
and telephone are self-explanatory. I use ‘contact’ to insert 
the name of the person I’m dealing with, or perhaps the 
name of an editor on a press release distribution list. It’s dis- 
played on the mailing label in the “ATTN:” space. 

‘Position’ is stored as a numeric value because it’s actually 
a subscript pointing to the string value in the PS$ array. It 
saves all sorts of room on your disk if you can store a code 
number instead of repeating the same string information in 
record after record. 

The data statement in line 1 2 shows the positions I need to 
refer to. You can add to or change this list as you like. Just 
increase the PS$ array size in line 4, adjust the FOR loop in 
line 1 1 , and add what you like to the data statement. 

When the need arises, CD$ is going to be a prospect 
code, which will tell how good a prospect a certain company 
is. CM$ is a general comment field. You can put anything 
there you like. 

The field lengths are arbitrary. Please feel free to change 
them if you like. Statement 1 0020 defines the fields. Think 
of the field statement as a kind of clear plastic grid you lay 
over an otherwise undifferentiated string of bytes. Lines 
printed on the grid define the beginnings and ends of the fields. 

Whenever you issue a ‘GET’ command, one complete sec- 
tor — 256 bytes — is transferred into memory. You don’t have 
any choice about the length, just the sector number and the 
file number. The sector appears in a buffer that is attached to 
the file number. 

In this program, there are two records in a sector. The 
problem now becomes: how to make the field grid fall over 
the right record. This is done with the dummy field defined 
as ‘Ml 28’. In line 10015, M takes on the value 0 or 1 . 
When M is 1 , M becomes a dummy field of 1 28; when M is 
zero, the dummy field is zero in length. 

The formulas in lines 1 0010 and 1 001 5 are general case. 
They transform the logical record number into a physical 
sector number and a displacement. If you have a file with 
three records per sector, change all the two’s to three’s and 
change the 128 in the field statement to whatever the new 
record length is. 
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no loose ends 


Computer, floppy, smart terminal, 16K RAM. $ 1595* 



Heathkit 


HHHHH 


CflM Tin HI iicroprocmors 
Click! l.HMHz 

Imr;: 16E byt« RftR expandable to 48K 
bisplay: 25 lints by 80 character* 

Characters: 5 x 7 dot aatrix, upper I lower case 
(raphicsi 53 special graphics characters 


Keyboard! 72 keys, 60 alphanuaeric t 12 function 
control (8 user-definable) 

Xuaerie toypadi 12 keys 

torsor Uddrtulngi relative * direct for full cursor control 

Hit Functions! Insert or delete character or line 

Vifcfi Mortal and rtverse by character for hifhlifhtln« _ 
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H89 All-In-One Computer 

Heath takes the risk out of selecting a 
balanced computer system. Now, video 
terminal, floppy, keyboard and 8-bit 
computer are brought together in one 
self-contained, compact unit. Nothing 
hangs out. 


100K bytes storage 

Built-in floppy disk system gives you fast 
access to programs and data. Each 5V4- 
inch diskette has 100K bytes of storage 
area, enough to hold entire files. The All- 
In-One comes with 16K RAM, expand- 
able to 48K. 


Learn by building 

What better way to learn about comput- 
ers than to build one yourself? Like all 
Heath electronic kits, it comes to you 
with its own easy-to-follow assembly 
manual and a nationwide network of 
service centers to assure smooth sailing. 


Two Z80's 

The personal computer has never been 
simpler. Or smarter. Two Z80 microproc- 
essors mean terminal never shares pow- 
er with computer, as do most desk-top 
units. So this terminal is capable of a 
multitude of high-speed functions, all 
controllable by keyboard or software. 


Innovative software 

The All-In-One Computer runs programs 
written in MICROSOFT™ BASIC and 
Assembly Languages. And it accepts all 
current software written for the popular 
Heathkit H8 Computer, including inno- 
vative Word Processing and Business 
Accounting Software. 


FREE CATALOG 

For complete details on the 
Heathkit H89 All-In-One 
Computer and nearly 400 
other electronic kits for your 
home, work or pleasure, send 
today for the latest Heathkit 
Catalog of values. 



*$1195 without floppy. Mail order kit price, F.O.B. Benton Harbor, Ml. Heathkit Products are also sold and serviced at Heathkit Electronic Centers 
in major cities throughout the U.S. See your white pages. Prices subject to change without notice. 


Heathkif 


HEATH COMPANY, DEPT. 343-614 BENTON HARBOR, Ml 49022 
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HOW TO USE IT 

The best programs are the ones that do all your thinking for 
you. The prompts tell you what to do next and are self-explana- 
tory. Error checking in the code prevents bad data from be- 
ing operated on. In this respect, this program gets a ‘B + \ 

Because keyed random access (the ability to retrieve a 
record merely by passing some portion of the record, like the 
company name, to the keyed retrieval routine) was not sup- 
plied. I refer to all records by record number. This is not as 
slick as being able to ask for or store a record by its name, 
but it’s effective and simple. 

The first thing that appears on the screen after the ‘RUN’ 
statement is the question ‘FILE NAME?’. Input your file 
name here. Then ‘DRIVE?’ appears. Input the drive number. 
If you put in the wrong number, it will create an empty file on 
that drive with the same name as your good file. 

When you get your file opened, the menu will be dis- 
played. Simply make your selection and you’re off! 

Do not ever forget to end with ‘ 8 . END’. This will close 
the file. If you’ve changed the file size by adding records to 
the file and don’t close it, the directory will not be updated on 
the disk and you’ll lose that data. If a program which uses 
disk files should ever bomb out, always issue a ‘CLOSE’ im- 
mediately, to keep the disk directory honest. 

If you make a mistake while inputting a new record, just 
keep going until the end of the inputs. The program will then 
inquire if everything you input is okay (line 160). If you’ve 
made a mistake, and replay “N” to ‘AOK’, the program will 
branch to the ‘CHANGE’ routine, allowing you to make 
changes to the record. 

When you’re finished making changes, the program will 
return to the ‘ADD’ routine. The change routine (line 205) 


AT LAST 

A GOOD Z80/8080 DISASSEMBLER 


REVAS disassembles both 8080 and Z80 code, allowing 
you to analyze undocumented programs or modify and 
relocate software. With 23 commands, you are always 
in complete control. You may stop, restart, return to 
your system monitor, or review a disassembly on the 
console before printing it. REVAS accepts your choice 
of real labels, and will display the symbol table or a 
symbol cross-reference listing at any time. It even dis- 
tinguishes between instruction and data areas! REVAS 
supports 3 output devices and ITS OUTPUT IS SUIT- 
ABLE FOR REASSEMBLY. REVAS runs in less than 4K 
of memory (Z80 code does It), and is RELOCATABLE. 
REVAS operates in any Z80 system, with your monitor 
or under CP/M. Try it - you will wonder how you ever got 
along without it. 

AVAILABLE ON: North Star disk, Horizon disk, North 
Star-CP/M disk, Micropolis-CP/M disk, 8” CP/M disk, 
Exidy Sorcerer Cassette, or Tarbell Cassette. All Ver- 
sions $50.00 each, including complete 23 page User’s 
Manual. Manual Only, $5.00. 

AFFORDABLE COMPUTERS 

16508 HAWTHORNE BLVD., LAWNDALE, CA. 90260 
PHONE (213) 371-2421 

HOURS: TUE.-FRI. 10-7, SAT. 10-6, CLOSED SUN & MON. WE RE 3 MILES 
SOUTH OF THE L.A. INTL. AIRPORT, 3 BLKS. SO. OF SAN DIEGO FWY. 


has self-explanatory prompts. To exit the routine, hit ENTER 
in response to the query: ‘WHAT FIELD TO CHANGE’. 

The delete routine gives you a chance to back out: it dis- 
plays the record to be deleted and asks if this is really the one 
you had in mind. If so, it puts a “D” in the DC$ field and up- 
dates the disk (GOSUB ). 

Listings on the printer and CRT prompt you for the begin- 
ning and ending record numbers. While listing on the CRT, 
you must hit ‘ENTER’ between each record display. To exit 
from this routine back to the menu, before all the records are 
displayed, enter an ‘S’ before hitting ‘ENTER’ (line 745). 

Displaying company names and contacts is something 
added later, as you can see by the way the menu selection is 
tacked onto statement 26. It is useful, and it shows how easy 
it is to modify the menu. Just be sure to make the appro- 
priate change to the computed ‘GOTO’ in statement 40. 

The mailing labels routine prints a test label of five lines of 
X’s and two carriage returns. It will keep doing this as long as 
you input “N” in response to the ‘AOK’ question (line 920), 
giving you a chance to line the labels up. 

And that’s it. Simple programs for simple programmers, I 
always say. Oh, yes. . .at line 20000 is an error routine 
which is set with the ‘ON ERROR’ statement in line 556 and 
923. At first my system was notoriously unstable, abounding 
with random disk errors. I use the error routine to cut down 
on the bomb outs on the theory that a disk error will not 
recur ten times in a row. If it does, consider it a hard error, 
close (very important), and stop. The variable ‘E’ keeps 
count of the errors and is reset to zero after every successful 
disk access. 

THE REORG PROGRAM 

Although the REORG program is shown here as a separ- 
ate program, there’s no reason why it couldn’t be incorpor- 
ated into the mailing label program and given a menu selec- 
tion number. I found it less confusing as I was writing it to 
keep it separate, so that’s how it ends up here. 

The purpose of the REORG program is: 1) to delete the 
unwanted records from the file, (those with a “D” in the 
status byte), 2) to change all the “N”s to “A”s in the status 
byte, and 3) to sort the file into alphabetical order by the first 
ten bytes of the company name field, CN$. 

Its operation is crude but effective. It scans the entire N$ 
array, which contains the first ten characters of the company 
name. Upon finding the alphabetically lowest name, it puts 
the record number from the X array into the Y array and 
changes the name to “Z”s, so it will always match high or 
equal to any other name. At the end of this process, the Y array 
contains the record numbers in ascending alphabetical order. 

This program works best on two-drive systems. Since the new 
file is pretty much the same size as the old file, there may not 
be sufficient room on one drive to create the new file. 

If you want or need more than the first ten characters of the 
company name for alphabetizing, change the LEFT$(CN1 ,1 0) 
in line 30. If you want to sort by another field, this is the only 
statement you have to change. 

SUMMARY 

These two programs are not the slickest, easiest to use, 
most foolproof, or all inclusive you’ll ever see. However, for 
those of us who write our own software, the simplest pro- 
grams are the best. The idea is to get the computer to do 
something for you as fast as possible. I could have easily 
doubled the size of the mailing label program if 1 ) I was be- 
ing paid handsomely by a big corporation, 2) I wanted to 
market it and had to make it obvious and foolproof to the 
most naive user. 

If you’ve got 20 or 30 names and labels to do, forget this 
program. Find something useful for your machine to do and 
put the names on index cards.D Program Follows 
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JANUARY 1980 


TRS-80 MODEL II FORMAT NOW AVAILABLE 


DIGITAL RESEARCH uJZ/'SE? 

□ CP/M* FLOPPY DISKETTE OPERATING SYS- 

<g> TEM — Packages supplied on diskette complete with 
8080 assembler, text-editor, 8080 debugger and various 
utilities plus full documentation. CP/M available con- 
figured for most popular computer/disk systems includ- 
ing: North Star Single, Double or Quad density, AJtair 8" 
disks, Helios II, Exidy Sorcerer, Vector MZ, Heath H17f 
orH89t, TRS-80t, ,iCOM 3712 and i COM Micro Disk 
plus many other configurations available off the shelf. 

$145325 

CP/M version 2 (not all formats available immediately) 
$170 $25 

□ MAC — 8080 Macro Assembler. Full Intel macro defini- 

tions. Pseudo Ops include RPC, IRP, REPT, TITLE, 
PAGE, and MAcLIB. Z-80 library included. Produces 
Intel absolute hex output plus symbols file for use by SID 
(see below) $100/$ 15 

□ SID — 8080 symbolic debugger. Full trace, pass count 

and break-point program testing system with back-trace 
and histogram utilities. When used with MAC, provides 
full symbolic display of memory labels and equated val- 
ues $85/$ 15 

□ TEX — Text formatter to create paginated, page-num- 

bered and justified copy from source text files, directable 
to disk or printer $85/$ 1 5 

□ DESPOOL -Pro< gram to permit simultaneous printing 

of data from disk while user executes another program 
from the console $50 $5 

MICROSOFT 

□ BASIC-80 — Disk Extended BASIC, ANSI compatible 

© with long variable names, WHILE/WEND, chaining, van- 
<g) able length file records $300325 

□ BASIC COMPILER — Language compatible with 
© BASIC-80 and 3-10 times faster execution. Produces 
<® standard Microsoft relocatable binary output. Includes 

Macro-80. Also linkable to FORTRAN-80 or COBOL-80 
code modules $350/$25 

□ FORTRAN-80 - ANSI '66 (except for COMPLEX) 
© plus many extensions. Includes relocatable object com- 
[» plier. linking loader, library with manager. Also includes 

MACRO-80 (see below) $400 $25 

□ COBOL-80 — ANSI '74 Relocatable object output. 
© Format same as FORTRAN-80 and MACRO-80 mod- 
i® ules. Complete ISAM, interactive ACCEPT/DISPLAY, 

COPY, EXTEND $625 $25 

MACRO-80 — 8080/Z80 Macro Assembler. Intel and 
Zilog mnemonics supported. Relocatable linkable output. 
Loader, Library Manager and Cross Reference List 
utilities included $149/$15 


EDIT-80 — Very fast random access text editor for text 
with or without line numbers. Global and intra-line com- 
mands supported. File compare utility included $89/$1 5 

MICRO FOCUS 

□ STANDARD CIS COBOL — ANSI 74 COBOL 
© standard compiler fully validated by U.S. Navy tests to 

ANSI level 1 . Supports many features to level 2 including 
dynamic loading of COBOL modules and a full ISAM file 
facility. Also, program segmentation, interactive debug 
and powerful interactive extensions to support protected 
and unprotected CRT screen formatting from COBOL 
programs used with any dumb terminal $850350 

□ FORMS 2 — CRT screen editor. Automatically creates 
© a query and update program of indexed files using CRT 

protected and unprotected screen formats. Output is 
COBOL data descriptions for copying into CIS COBOL 
programs. No programming experience needed. Output 
program directly compiled by CIS COBOL (standard). 
$200320 

El DOS SYSTEMS 

□ KISS — Keyed Index Sequential Search. Offers corrv 
© plete Multi-Keyed Index Sequential and Direct Access file 

management. Includes built-in utility functions for 16 or 
32 bit arithmetic, string/integer conversion and string 
compare. Delivered as a relocatable linkable module in 
Microsoft format for use with FORTRAN-80 or COBOL- 
80. etc $535323 

□ KBASIC — Microsoft Disk Extended BASIC with all 
© KISS facilities, integrated by implementation of nine 

additional commands in language. Package includes 
KISS.REL as descnbed above, and a sample mail list 
program $995345 



MICROPRO 

D SUPER-SORT I — Sort, merge, extract utility as abso- 
© lute executable program or linkable module in Microsoft 
format. Sorts fixed or variable records with data in binary, 
BCD. Packed Decimal, EBCDIC, ASCII, floating, fixed 
point, exponential, field justified, etc. etc. Even variable 
number of fields per record! $225325 

□ SUPER-SORT II — Above available as absolute pro- 

© gram only $175/325 

□ SUPER-SORT III — As II without SELECT/EXCLUDE 

© 3125/325 


□ WORD-STAR — Menu driven visual word processing 
© system for use with standard terminals. Text formatting 

performed on screen. Facilities for text paginate, page 
number, justify, center and underscore. User can print 
one document while simultaneously editing a second. 
Edit facilities include global search and replace, read / 
write to other text files, block move, etc. Requires CRT 
terminal with addressable cursor positioning $445325 

D WORD-MASTER Text Editor — In one mode has 
© superset of CP/M's ED commands including global 
searching and replacing, forward and backwards in Tile. In 
video mode, provides full screen editor for users with 
serial addressable-cursor terminal $1 25325 

SOFTWARE SYSTEMS 

□ CBASIC-2 Disk Extended BASIC — Non-interactive 

® BASIC with pseudo-code compiler and runtime interpre- 
ter. Supports full file control, chaining, integer and ex- 
tended precision variables, etc $1 09,31 5 



STRUCTURED SYSTEMS GROUP 

G GENERAL LEDGER — Interactive and flexible sys- 
tem providing proof and report outputs. Customization of 
COA created interactively. Multiple branch accounting 
centers. Extensive checking performed at data entry for 
proof. COA correctness, etc. Journal entries may be 
batched prior to posting. Closing procedure automatically 
backs up input files. All reports can be tailored as neces- 
sary. Requires CBASIC $899/325 

□ ACCOUNTS RECEIVABLE - Open item system 

with output for internal aged reports and customer-ori- 
ented statement and billing purposes. On-Line Enquiry 
permits information for Customer Service and Credit de- 
partments. Interface to General Ledger provided if both 
systems used. Requires CBASIC $699325 

□ ACCOUNTS PAYABLE — Provides aged state- 
ments of accounts by vendor with check writing for 
selected invoices. Can be used alone or with General 
Ledger and/or with NAD. Requires CBASIC $699325 

□ LETTERIGHT — Program to create, edit and type let- 

ters or other documents. Has facilities to enter, display, 
delete and move text, with good video screen presenta- 
tion. Designed to integrate with NAD for form letter mail- 
ings. Requires CBASIC $1 79/325 

□ NAD Name and Address selection system — interactive 

mail list creation anp maintenance program with output 
as full reports with reference data or restricted informa- 
tion for mail labels. Transfer system for extraction and 
transfer of selected records to create new files. Requires 
CBASIC $79320 

□ QSORT — Fast sort/merge program for files with fixed 

record length, variable field length information. Up to five 
ascending or descending keys. Full back-up of input files 
created $95320 

GRAHAM-DORIAN SOFTWARE 
SYSTEMS 

□ PAYROLL SYSTEM — Maintains employee master 

© file. Computes payroll withholding for FICA, Federal and 
(B) State taxes. Prints payroll register, checks, quarterly re- 
ports and W-2 forms. Can generate ad hoc reports and 
employee form letters with mail labels. Requires 
CBASIC. Supplied in source code $590335 

C APARTMENT MANAGEMENT SYSTEM - Fi- 
© nancial management system for receipts and security 
® deposits of apartment projects. Captures data on vacan- 
cies. revenues, etc. for annual trend analysis. Daily report 
shows late rents, vacancy notices, vacancies, income 
lost through vacancies, etc. Requires CBASIC. Supplied 
in source code $596/335 

□ INVENTORY SYSTEM - Captures stock levels. 
© costs, sources, sales, ages, turnover, markup, etc. 
® Transaction information may be entered for reporting by 

salesman, type of sale, date of sale, etc. Reports avail- 
able both for accounting and decision making. Requires 
CBASIC. Supplied in source code $590335 

□ CASH REGISTER — Maintains files on daily sales. 
© Files data by sales person and item. Tracks sales, over- 
<g) rings, refunds, payouts and total net deposits. Requires 

CBASIC. Supplied in source code $590335 

□ tiny C — Interactive interpretive system for teaching 

structured programming techniques. Manual includes full 
source listings $75/340 

□ BDS C COMPILER — Supports most major features 
<8> of language, including Structures, Arrays. Pointers, 

recursive function evaluation, linkable with library to 8080 
binary output. Lacks data initialization, long & float type 
and static & register class specifiers. Documentation in- 
cludes "C" Programming Language book by Kemighan & 
Ritchie $110315 

□ WHITESMITHS’ C COMPILER — The ultimate in 

© systems software tools. Produces faster code than Pas- 
cal with more extensive facilities. Conforms to the full 
UNIX*** Version 7 C language, described by Kernighan 
and Ritchie, and makes available over 75 functions for 
performing I/O, string manipulation and storage alloca- 
tion. Compiler output in A-Natural source. Supplied with 
A-Natural (see below) requires 60K CP/M $630330 

□ A-NATURAL — Narrative assembler with linking load- 
© er. librarian, extensive 8080 subroutine library in A- 

Natural relocatable format and translators from A-Natural 
source to Microsoft MACRO-80 source and from A- 
Natural rel to source $33031 5 


Shopping List No.7 

Software for most popular 8080/Z80 computer disk systems including 

NORTH STAR, iCOM, MICROPOUS, DYNABYTE DB8I2, EXIDY 
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, MECCA, 8 IBM, 
HEATH H17& H89, HEUOS, IMSAI VDP42 & 44, REX, 

INTERTEC, VISTA V80and V200, TRS-80 MODEL I and MODEL II, 
OHIO SCIENTIFIC and IMS 5000 formats. 

'"The Software Supermarket is a trademark of Lifeboat Associates 


** / 

th / Manual 
lal / Alone 

□ POL YVU E/80 — Full screen editor for any CRT with 
® XY cursor positioning. Ircjufes vertical and horizontal 

scrolling, interact^ replace, automatic text 

wrap arouncUpA»6 pyfcsiSing. operations for manipu- 
lating blocks ^w^ffia comprehensive 70 page manual. 
y $135315 

□ POLYTEXT/80 — Text formatter for word processing 
® applications. Justifies apdct^nates source text files. Will 

generate form lefler^wM fields and conditional 

processing. Atjjcfciff al Waisey Wheel printers includes 
variable pit®%iVfffcation and motion optimization. 
* $85/315 

U ALGOL-60 — Powerful block-structured language 
<8> compiler featuring economical run time dynamic alloca- 
tion of memory. Very compact (24K total RAM) system 
implementing almost all Algol 60 report features plus 
many powerful extensions including stnng handling direct 
disk address I/O etc. Requires Z80 CPU . . $199/320 

□ Z80 DEVELOPMENT PACKAGE - Consists of: 

© (1) disk file line editor, with global inter and intra-line facili- 
ties: (2) ZBO relocating assembler, Zilog/Mostek mne- 
monics, conditional assembly and cross reference table 
capabilities; (3) linking loader producing absolute Intel 
hex disk file. $95320 

D ZDT — Z80 Debugger to trace, break and examine reg- 
® isters with standard Zilog/Mostek mnemonic disassem- 
bly displays. $35 when ordered with Z80 Development 
Package $50310 

□ DISTEL — Disk based disassembler to Intel 8080 or 

TDL/Xitan Z80 source code, listing and cross reference 
files. Intel or TDL/Xitan pseudo ops optional. Runs on 
8080 $65310 

□ DISILOG — As DISTEL to Zilog Mostek mnemonic 

® files. Runs on Z80 only $65310 

□ TEXTWRITER III — Text formatter to justify and pagi- 

® nate letters and other documents. Special features in- 
clude insertion of text during execution from other disk 
files or console, permitting recipe documents to be 
created from linked fragments on other files. Has facilities 
for sorted index, table of contents and footnote insertions. 
Ideal for contracts, manuals, etc $125320 

□ POSTMASTER — A comprehensive package for mail 

<0) list maintenance. Features include keyed record extrac- 
tion and label production. A ‘orm letter program is in- 
cluded which provides neat letters on single sheet or con- 
tinuous forms. Requires CBASIC $1 50325 

□ WHATSIT?**** Interactive data-base system using 

associative tags to retrieve information by subject. Hash- 
ing and random access used for fast response. Requires 
CBASIC $125325 

D XYBASIC Interactive Process Control BASIC — Full 
disk BASIC features plus unique commands to handle 
bytes, rotate and shift, and to test and set bits. Available 
in Integer, Extended and ROMable versions. 

Integer Disk or Integer ROMable $295/325 

Extended Disk or Extended ROMable $395/325 
O SMAL/80 Structured Macro Assembled Language — 
Package of powerful general purpose text macro proc- 
essor and SMAL structured language compiler. SMAL is 
an assembler language with IF-THEN-ELSE, LOOP- 
REPEAT-WHILE, DO-END. BEGIN-END constructs 
$75 $1 5 

□ SELECTOR III-C2 — Data Base Processor to create 
<8> and maintain multi Key data bases. Prints formatted, 

sorted reports with numerical summaries or mailing 
labels. Comes with sample applications including Sales 
Activity, Inventory, Payables, Receivables, Check Regis- 
ter, and Client/Patient Appointments, etc. Requires 
CBASIC Version 2. Supplied in source code. $345/320 

□ CPM/374X — Has full range of functions to create or 

re-name an IBM 3741 volume, display directory infor- 
mation and edit the data set contents. Provides full file 
transfer facilities between 3741 volume data sets and 
CP/M files $195/310 

□ BASIC UTILITY DISK — Consists of: (1) CRUNCH- 
<M> 14 - Compacting utility to reduce the size and increase 

the speed of programs in Microsoft Basic and TRS-80 
Basic. (2) DPFUN - Double precision subroutines for 
computing nineteen transcendental functions including 
square root, natural log, log base 10, sin, arc sin, hyper- 
bolic sin, hyperbolic arc sin, etc. Furnished in source on 
diskette and documentation $50335 

□ THE STRING BIT — Fortran character string han- 

® dling. Routines to find, fill, pack, move, separate, con- 
catenate and compare character strings. This package 
completely eliminates the problems associated with 
character string handling in FORTRAN. Supplied with 
source J $45315 

8 BSTAM — Utility to link one computer to another also 
equipped with BSTAM. Allows file transfers at full data 
speed (no conversion tai lie«)%with CRC block control 
check for very reliaJ^^TOl defection and automatic re- 
try. We use •^A%gt , e|| l Y : Jf) wildcard expansions to 
send "ASM, baud with wire, 30o baud with 

phone connection. Both ends need one. Standard and M 

versions can talk to one another $15035 

□ Flippy Disk Kit — Template and instructions to modify 
single sided 5V IT diskettes for use of second side in sin- 
gled sided drives $12.50 

'CP M is a trademark of Digital Research 
"Z80 is a trademark of Zilog. Inc. 

•"UNIX is a trademark of Bell Laboratories 
••"WHATSIT? is a trademark of Computer Headware 

tCP M lor Heath. TRS-80 Model I and PolyMorphic 8813 are 
modified and must use specially compiled versions of system 
and applications software 

® Modified version available for use with CP/M as implemented 
on Heath and TRS-80 Model I computers 

©User license agreement for this product must be signed and 
returned to Lifeboat Associates before shipment may be made 


Orders must specify disk 
systems and formats 
e g North Star single. 
douDle or quad density. 

IBM single or 2D/256. 

Altair. Helios II, 

Micropolis Mod I or II. 

5V«“ soft sector (Micro 
iCOM SO Systems 
Dynabyte), etc. 

Prices F O B. New York. 

Shipping, handling and 
C O D charges extra 
Manual cost applicable 
against price of 
subsequent software 
purchase 
The sale of each 
propriety software 
package conveys a 
license for use on one 
system only. 

Lifeboat Associates, 2248 Broadway, n.y., n.y. 10024 

(212) 580-0082 Telex: 668585 
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LISTING 1 

e ' 

NAME AND ADDRESS PROGRAM BV: 

ROCKV SI10LIN LA JOLLA, Cft 

4 CLEAR 2088: DIM PSI<5) 

5 INPUT “FILE NAME"; F$: INPUT “DRIVE"; D$:F*=F*+*:“+D* 

6 OPEN "R",1,F* 

10 ' 

READ POSITIONS INTO PST ARRAV 

11 FOR MT05:READ PS$(I):NEXT 

12 DATA “GENERAL MANAGER", “PRESIDENT", “VICE PRESIDENT", 

"MANAGER", "DIRECTOR" 

19 ' 

DISPLAY MEW) 

28 ST="“:CLS:PRINT:PRINT:PRINTTAB(20)"ENTER FUNCTION: “:PRINT 

22 PRINT TAB<28> "1. ADD" 

23 PRINT TA8(20) "2. CHANGE" 

24 PRINT TAB(20) “3. DELETE" 

25 PRINT TAB(20) "4. LIST ON PRINTER" 

26 PRINT TAB<20) n 5. LIST ON CRT": PRINT TAB(20) "6. NAME & CONTACT LIST" 

27 PRINT TA8<20>“7. LABELS": PRINT TAB<20)“8. END" 

28 K=LK 

29 ' 

GET FUNCTION NUMBER 

30 PRINT:PRINTTA8<28)““; ^NPUrWHUT'S VER PLESHER";I 

31 IF I<1 OR I >8 GOTO 20 
35 ON ERROR GOTO 0 

38 ' 

GOTO SELECTED FUNCTION 

40 ON I GOTO 50, 208, 400, 588, 700, 888, 900, 1000 
50 ' 


ADD A RECORD 


60 GOSUB 13000: IF K=0 GOTO 20 

64 ' 

IF RECORD IS PRESENT, DISPLAY AND GET NEW RECORD NUMBER 

65 GOSUB 10000: IF DC$="A“ GOSUB 11080: INPUT YNf : GOTO 60 


250 LSET R1#=A$: GOTO 210 

268 LSET A2$=A$: GOTO 210 
278 LSET ZP$=A$: GOTO 218 
288 LSET TL$=R$ : GOTO 210 
290 LSET CT$=A$:GOTO 210 
295 F‘$=H$ : GOTO 210 
308 CD=VALCft$) : GOTO 210 
310 LSET CM$=fi$ :GOTO210 
320 LSET DC$=At:GOTO 210 
400 ' 

♦♦**♦*****:«!♦♦:#**♦*# 

DELETE A RECORD 

418 GOSUB 13800: IF K=0 GOTO 20ELSE GOSUB 18800: GOSUB 11000 
420 INPUT "OK TO DELETE"; YN$: IF YN$=“Y“ THEN LSET DC$=“D": 
GOSUB 12000 
430 GOTO 410 
500 ' 

***++*****++ 

LIST TO PRINTER 

*****,W*,tt>M‘*>W>tt*** 

510 A$=“PRINTER“ : GOSUB 14080 
520 ' 

PROMPTS TO SET UP PRINTER- 

540 PRINT “TURN PRINTER ON. . . HIT ENTER"; LINE INPUT YN$ 

545 LPRINT CHR$(11) 

550 PRINT “ALIGN PAPER. .. HIT ENTER"; : LINE INPUT YN$ 

555 PG=1:NN=8: INPUT “WHAT'S HEADING"; PP$: 

LPRINTPPI; STRING$(50-LEN(PP$), “ ");“PAGE “;PG:LPRINT" “ 

556 E=0:ON ERROR GOTO 20088 
559 ' 

PRINT LOOP 
568 FOR K=LO TO HI 

570 GOSUB 100®: IFDC$=“D" OR RSC(DC$)=0 GOTO 660 
588 fi$=“ RECORD# : "+RIGHT$<STR$<K), 3)+STRING»<29, " ")+ 

"DELETE CODE : “+DC$: LPRINT A* 

590 A$=“COMPANY :“+CN$+“ “+“CONTACT : “+C.T$: LPRINT A$ 

595 Q$=PS$(VPS.(P$)> 
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66 7 

70 LSET DC$=’N“ ' ALL NEW RECORDS HAVE 'N' IN DELETE CODE 

75 PRINTeiTS, “** :PRINT0128, 

76 ' 

GET NEW RECORD INFO 


88 LINE INPUT " 

1 

COMPANY NAME: “;A$:LSET CN$=A$ 

90 LINE INPUT “ 

2. 

ADDR LINE 1 : “;R$:LSET Al$=fl$ 

100 line irm * 

1 

HDDR LINE 2 : “;A$:LSET A2$=AI 

110 LINE UPUT “ 

4. 

ZIP CODE : “;A$:LSET ZP$=« 

115 LINE IlfHJT “ 

5. 

PHONE : ";R$:LSET TL$=A$ 

128 LINE INPUT “ 

6. 

CONTACT : “;A$:LSET CT$=Af 

138 LUC INPUT “ 

7. 

POSITION : *; A$:LSET P$=A$ 

140 LINE IMHJT “ 

8 . 

CODE : “; A$:CD=VAL(A$) 

150 LINE INPUT " 

9. 

COWIENT ";A$:LSET CM*=A$ 

155 ' 




DISPLAY RECORD - IF OK UPDATE FILE; IF NOT 
SET SWITCH <S*> AND GOTO CHANGE ROUTINE 


160 CLS: GOSUB 11000: YN$=“Y“ : INPUT “AOK“;YN$: 
IF VN$=“N“ THEN S$=“A“:GOTO 210 
170 GOSUB 12000: GOTO 50 

200 ' 

******************** 

CHANGE A RECORD 
mwww*********** 


205 GOSUB13000 : IF K=0 GOTO 20 ELSE GOSUB 10000 

210 CLS: GOSUB 11000:1=0: INPUT "WHAT FIELD TO CHANGE"; I 

214 ' 

IF NO MORE CHANGES THEN 

PUT RECORD TO FILE - IF WE CAME FROM ADD ROUTINE 
GO BACK THERE, ELSE GOTO PENU 

215 IF 1=0 GQSU612000: 

IF S*=“A“ GOTO 60 ELSE GOTO 20 
220 IF Ki OR I>10 GOTO 210 

225 ' 

GET NEW INFO AND UPDATE RECORD IN BUFFER 

230 PRINT “WHAT'S NEW INFO. . . : I; *. :LINE INPUT R$ 

235 ON I GOTO 240, 250, 260, 270, 280, 290, 295, 200, 310, 320 
240 LSET CN$=A$: GOTO 210 


600 A$=" : “+R1$+ U “+ "POSITION :“+Q$: LPRINT A* 

610 A$=“ : "+A2T+ " “+2P1+" “♦“PROSPECT CODE:“+ 

STR$(CD):LPRINT A$ 

620 A$= “PHONE :“+“<“+LEFT$(TL$,3)+“)“ 

+HID$(TL$, 4, 3) + “ - “ +R I GHT$ ( TL$, 4 ) +STR I NG$ ( 18, “ “) 

+ "COMMENT :“+CM$: LPRINT A$ 

630 FOR I =1T 04 : LPRINT CFR$( 32 ) : NEXT I 
635 ' 

TIME FOR TOP OF FORM ? 

640 NN=NN+i: IF NN=6 THEN GOTO 650 ELSE GOTO 660 
650 NN=0 : PG=PG+1 : LF‘R I NT CHRttll) LPRINT PP$, 
STRING*<50-LEN<PP$), “ “); “PAGE"; PG: LPRINT" “ 

660 E=0:NEXT K: GOTO 20 
700 ' 

****************** 

LIST ON CRT 
****************** 

710 ft$= H CRT H : GOSUB 14099 
720 7 

DISPLAY LOOP 


725 FOR K = LO TO HI 

730 GOSUB 100U0: IF DC*="D U GOTO 750 

740 GOSUB 11000: PRINT: PRINTLINE INPUT VN$ 

744 7 

IF USER HITS “S H INSTEAD OF ENTER, EXIT LOOP 

745 IF YN$= M S“ THEN GOTO 20 
750 NEXT K: GOTO 20 

799 7 

******************** 

DISPLAY COMPANY NAMES AND CONTACTS 
******************** 

300 CLS:PRINT074, “LIST NAMES « CONTACTS" :GOSUB14010 
810 PRINT“TURN PRINTER ON. . . HIT ENTER. . . “; LINE INPUT YN$ 

829 LPRINT CHR$<il):PRINT “ALIGN PAPER. . . HIT ENTER . . : 

LINEINPUTYN$ 

838 PG=1:NN=0: INPUT “WHAT'S HEADING" ;Ff$ 

: LPRINT PP*;STRING*<50-LEN(PP$),“ “);“PAGE “;PG:LPRINT“ “ 
835 ON ERROR GOTO 20000 
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83? ' 

PRINT LOOP 

840 FOR K=L0 TO HI:G0SUB 10080: IF DC$=“D" GOTO 878 

858 P$=RIGHT$<“ J*+STR$(K), 3)+“) “+CN$+“ “+CT$:LPRINTP$ 

854 ' 

TIME FOR TOP OF FORM ? 

855 NN=NN+1 : IF NNC50 GOTO 870 

860 NN=0:PG=PG+1:LPRINT CHRKll) :LPRINT PP$; STRING$(50-LEN(PP$>, « *);“PAGE ";PG 
870 E=8:NEXT K:GOTO20 

899 ' 

******************** 

PRINT MfilLING LABELS 
******************** 

900 CLS:PRINT074, “LABELS": PRINT :G0SU8 14010 

985 PRINT“LORD LABELS. . . HIT ENTER. . . “.LINE INPUTYN* 

909 ' 

TEST LCCP - PRINT A LF8EL OF X'S UNTIL LABELS 
ARE LINES UP CORRECTLV 


910 FOR I=1T05:LPRINT STRING*<38, “X") :NEXTI:LPRINT" 
INPUT"AOK“; YN$ 

920 IF YN*=“N" GOTO 910 

923 ON ERROR GOTO 20000 

924 ' 

PRINT LOOP 

925 FOR K=L0 TO HI:GOSUB 10080: IF DC$=“D“ GOTO 988 
330 LPRINT CN$:LPRINT A1$:LPRINT A2$;" “;ZP$:LPRINT" 

LPRINT"ATTN: ";CT$: LPRINT" “ 

980 E=0:NEXT K:GOTO 20 
999 ' 

4: >Wc***:*^***** ****** 

END OF PROCESSING - CLOSE FILE 
******************** 


1000 CLOSE: END 
10800 ' 

******************** 
GET RECORD 

******************** 


12999 ' 

******************** 

GET LOW AND HIGH RECORD NUMBERS 

******* ******* ****** 

r 

14000 CLS: PRINT074; “LIST NAMES AND ADDRESSES ON “;A$: PRINT 
14005 ' 

14010 INPUT "WHAT IS STARTING RECORD"; LO 
14020 INPUT "WHAT IS ENDING RECORD"; HI 
14030 IF LO>HI GOTO 14000 ELSE RETURN 
19999 ' 

******************** 

ERROR PROCESSING ROUTINE 

CLOSES FILE AND HALTS PROCESSING IF 

DISC ERROR OCCURS TEN TIMES IN A RON 


20008 E=E+1: PRINT E ;") ERR=“;ERR; " ERL=“;ERL 
28010 IF E>10 THEN CLOSE: STOP ELSE RESUME 

LISTING 2 

0 ' 

REORGANIZE A MAILING LIST FILE PROGRAM BV: 

ROCKV SMOLIN LA JOLLA, CA 

5 CLEAR 10000: DIM N*(650),X<650>, Y<650):Z$="ZZZZZZZZZZ“ 

6 ' 

HOUSEKEEPING - GET FILE NAME AND DRIVE: OPEN 

INPUT AND OUTPUT FILES; GET HIGH RECORD 
NUMBER 

10 INPUT "FILE NAHE";F$:INPUT"DRIVE"; D$:F$=FI+“ :"+Df : 
F=i:S=i:P=l 

15 INPUT "HIGHEST RECORD NUMBER"; HI 
20 OPEN "R", LF$:OPEN "R",2,“NEH:0“ 

25 ' 

READ RECORDS IN SEQUENCE AND STORE THE FIRST TEN 
CHARACTERS OF THE COMPANY NAME IN N; 

IGNORE DELETED RECORDS <DC*="D"> 

38 FOR K=1 TO HI: GOSUB 10008: IF DCIO"D" AND ASC(DC$)O0 
THEN N$(S)=LEFT$(CN$,10):X(S)=K:S=S+1 
40 PRINT S,K:NEXTK 

58 5=S-1 : IF S=0 THEN PRINT "S=80" ^TO- 
SS ' 
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10001 ' GET RECORD 
10082 ' 

L = SECTOR NUMBER 

M = DISPLACEMENT TO DESIRED RECORD WITHIN SECTOR 
K = LOGICAL RECORD NUMBER 

10010 N=L: L=FIX«K-l)/2)+l: IF NOL THEN GET 1,L 
10015 M=K-2*INT((K-i)/2)-l 

10020 FIELD 1> M*128 AS Dl, 1 AS DCI, 30 AS CNI, 25 AS All, 

18 AS A2I, 5 AS ZPI, 10 AS TLI, 20 AS CTI, 
1 AS PI, 2 AS CDI, 15 AS CHI 

10030 CD=CVI(CD$): RETURN 
11000 ' 

************ u ******* 

DISPLAY RECORD 
******************** 


11010 PRINT:PRINTTAB(10)"RECORD NUMBER :“,K: PRINT 
11020 PRINT TAB(10)“1. COMPANY NAME : “;CNI 


11030 PRINT TAB(10)"2. ADDRESS : ";A1I 
11040 PRINT TAB(10)"3. : ";A2I 

11050 PRINT TAB(10) “4. ZIP CODE : ";ZP* 

11060 PRINT TAB(10) “5. TELEPHGNE : “<";LEFTKTLI,3); 

“) MIDICTLI, 4, 3); *-•; RIGHTKTLI, 4) 


11070 PRINT TAB(10)“6. 
11080 PRINT TAB(18)“7. 
11090 PRINT TAB(10) “8. 
11100 PRINT TAB(10) "9. 
11110 PRINT TAB(9)“10. 
11120 RETURN 
12000 ' 


CONTACT : "; CTI 

POSITION : “;PI; " 

PROSPECT CODE: ";CD 
COMMENTS : ";CMI 
DELETE CODE : ";DCI 


******************** 
PUT RECORD 

******************** 


", PSI(VRL<PI)) 


12010 LSET CDI=MKIKCD): PUT LL: RETURN 
13000 ' 


******************** 
GET RECORD NUMBER 
******************** 


13010 LK=K:CLS:PRINT010, “LAST RECORD = ";K: 

PRINT074, "RECORD NUMBER : ";:LINE INPUT Kl: 
K=VAL<KI>:IF K>650 GOTO 13010 ELSE RETURN 


ALPHABETIZE BY SCANNING Nt ARRAY AND FINDING LOWEST 
VALUE; THEN TfKE RECORD NUMBER OF THIS LOWEST RECORD 
AND PUT IT INTO YCI) 

60 FOR I=1TOS:BI=ZI:K=0:R=1 

70 FOR J=1T0S:IF NKJKNttR) THEN R=J 

71 f£XT J 

72 IF NI(R)=ZI THEN 1=1-1 :GOTO80 

76 V(I >=X<R> : PRINT I,NI(R>,X(R):NI<R>=ZI:NEXTI : 1=1-1 
78 ' 

NOW GO BACK AND, USING THE SEQUENCE OF RECORD NUM- 
BERS THAT APPEARS IN Y, READ TIC SOURCE FILE IN 
ALPHABETICAL ORDER AM) OUTPUT TO NEW:0 

88 FOR II=1TOI:K=Y<II):F=1:GOSUB10000 
90 F8$=DC$: F1$=CN$ :F2I=ALI : F3I=ZPI: F4I=TLI : 

F5l=CTt : F6I=PI : F7=CD : F8$=CM$ : FXI=A2I 
108 F=2:K=II:GOSUB10000 

110 LSET DCI=F0l:LSET CN$=F1I:LSET A1I=F2I: LSET ZPI=F3I: 
LSET TLI=F4I:LSET CTI=F5I:LSET PI=F6I:CD=F7: 
LSETCMI=F8I : LSETA2I=FXI 
120 GOSUB 12000 :PRINT II,CNI:NEXTII 
125 ' 

END OF PROGRAM - REORGED FILE NOW APPEARS ON 
DRIVE 0 WITH NAME "NEW" - SIMPLE, YES ???? 

120 CLOSE: STOP 
10000 ' 

******************** 

GET RECORD 

******************** 

10005 IF K>650 GOTO 808 
10010 L=FIX((K-i)/2>+l:GET F,L 
10015 M=K-2*INT«K-l)/2)-l 

10020 FIELD F, M*128 AS Dl, 1 AS DCI, 20 AS CNI, 25 AS All, 

18 AS A2I, 5 AS 2PI, 10 AS TLI, 20 AS CTI, 

1 AS PI, 2 AS CDI, 15 AS CMI 

10030 CD=CVI<CDI): RETURN 
12080 ' 

*********** ********* 

PUT RECORD 

******************** 

12010 LSET CDI=MKII(CD>: PUT F,L: RETURN 
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Electronic Mail Is Here 


The world was stunned when Samuel Morse first demon- 
strated that messages could be sent over wires using electric im- 
pulses. That invention of the telegraph marked the beginning 
of the information explosion. Within months after Morse’s 
invention was first shown to the world, plans were made to 
link every inch of America. The age of fast mail was here. 

As time went by, other inventions enhanced this new way 
of communicating. First, there was the radio, then the tele- 
vision. The past few years have given us satellite communi- 
cation, and the world has grown smaller still. 

People talk about the new age when everyone will be able 
to communicate with any spot on the world from the comfort 
of his easy chair for just a few pennies. The imagination runs 
wild at the prospect of having huge databases available on 
everything from car rentals to the New York Stock Ex- 
change. Everyday people wonder when this will happen. Is it 
just around the corner? 

Not any longer. This past June 4th at the National Com- 
puter Conference in New York City, a new concept in per- 
sonal communication was introduced in the form of the Source. 


THE SOURCE AND PERSONAL COMMUNICATION 


The Source is a time-sharing network geared to provide 
the average person with direct access to a major computer 
system for a minimal cost. The system not only provides 
communication from a user to the computer, but also direct 
communication with other users at the same time. Sounds 
like a very sophisticated telephone, which in actuality it is. 

The Source is a direct outgrowth of large time-sharing 
operations that are used by major corporations for querying 
databases and switching messages. Telecomputing Corpora- 
tion of America (TCA) makes available to anyone the same 
computer used by major corporations during the day. The 
general public can now use the service after prime time 
usage hours for a fractioQ of the cost which is normally 
associated with time-sharing operations. 

The system, which uses a prime computer as the main- 
frame, offers a nationwide network through time-sharing 
ports operated by Tymnet and Telenet. By offering the ser- 
vice through these two data traffic networks, users can access 
the computer located in McLean, Virginia, by dialing local 
phone numbers from virtually any point in the United States. 


*** THE SOURCE *** 

ANNOUNCEMENTS (UPDATED FREQUEN FLY) . . . . * .DATA ANNOUN 

ADVANCED APPLICATIONS * PROGRAMS. ♦ » * DATA AOAPPR 

ASTROLOGY LIBRARY (THE) DATA AMRO -l IB 

BUSINESS & FINANCE... ....BIZDEX 

CLASSIFIED ADS & BULLETIN BOARD........ DATA CLASS1 

CONSUMER INFORMATION . .DATA CONSUM 

DINING OUT RESTGD 

DISCOUNT SHOPPING SERVICE (MONEY SAVERS) .....DATA BUCKS 

EDUCATION .DATA EDUCAT 

ENERGY SAVING NEWS & TIPS ENERGY 

FINANCIAL NEWS . .BIZDEX 

GAMES . DATA GAMES 

MAILCALL . .DATA MA1LCALL 

NEW YORK TIMES - NEWS SUMMARY ........DATA NY TNS 

NEW YORK TIMES - CONSUMER DATA BASE . NYTIMES 

ORACLE - ASK ANY QUESTION ON ANY SUBJECT ....DATA ORACLE 

PERSONAL CALENDAR X NOTEBOOK... DATA PERSON 

PERSONAL FINANCE DATA PERSFI 

REAL ESTATE ADVISORY ( REAL-SOURCE r INC.) DATA REAL AD 

SCIENCE S ENGINEERING DATA SCIENG 

(PRESS THE RETURN KEY TO CONTINUE j OR ’BREAK " TO SELECT A CATEGORY) 

SPORTS DATA SPORTS 

SUGGESTION BOX DATA SUGBOX 

SYSTEM NEWS DATA SYSNEW 

TRAVEL CLUB , DATA TRAVEL 

UNITED PRESS INTERNATIONAL (UPI) DATA DANCWS 

USER DIRECTORY DATA USE DIR 

VOICEGRAM. . . , .DATA VOICEGRAM 

WEATHER DATA WEATHR 

WISDOM OF THE AGES WISDOM 


Figure 1. 


By Carl Warren 

The Source service cost is a $100 one-time subscription 
fee, and $2.75 an hour after six p.m. local time. There are 
additional costs for prime time hours and special services. 
The service offers the average user just about every data pro- 
cessing function that one could think of. Some of the func- 
tions are shown in the menu in Figure 1 . Notice that for the 
price of a phone call and less than you probably spend for 
lunch each day, information on subjects from astrology to 
wisdom can be obtained from the Source network. 

One of the exciting features of the source system is the 
Voicegram function. Using this system, a message can be 
left on the system by calling and speaking directly to the; 
computer, then directing it to any other user, or specifiec 
addresses. This way businessmen who subscribe to the system 
can make use of it with or without a terminal to send valuable 
information back to the office or to an important client. 

The big plus of the system is that it is an information super- 
market. This becomes even more important daily as the 
world grows more and more complex and information 
makes the difference between profit and loss or in some 
cases life and death. 

All of this probably sounds fairly familiar, and it is. All that I 
have said so far is very similar to what I and others wrote about 
the new citizens band market just a few years ago. The parallels 
are pretty much the same; low cost communication for the 
masses, access to important information, and so on. Like the 
CB phenomenon, the Source is primarily appealing to the 
home computer hobbyist. This is true even though the micro 
industry is touting the fact that every day more and more 
average men and women are purchasing microcomputers. 

Although the Source does offer some very important and 
unique information sources, it appears after approximately 
six months of operation that its greatest impact is for sending 
fun messages between users. After using the system for 
approximately two weeks, I have found that message switch- 
ing and the chewing of the rag — an old ham term meaning 
shooting the breeze — seems to me to be extremely popular. 
Already the system is populated with pseudo-experts, real ex- 
perts, and a few strange folks just like those on citizen band 
radio frequencies. 

Even though the immediate appeal of the system may be 
the message switching function called MAILCALL or CHAT- 
TING, the operators of the Source feel that by 1982 over 
100,000 users will be taking advantage of the information 
resources available on the system. This, of course, is based 
on the supposition that the average man will be interested in 
seeing up-to-the-minute news, weather and sports. Sure tele- 
vision offers the same service, but not as quickly as the 
Source is able to. Also, you can’t use your television to find a 
good deal on stereos, books or your airplane tickets for that 
trip to Hawaii. On the Source, you can. 

OPERATION OF THE SOURCE 

The main computer system used by the Source is located 
in Virginia and is a nationwide network system handled by 
Tymnet and Telenet, connecting users and the system to- 
gether. Because of this, there are two protocols required, the 
one needed by Tymnet or Telenet, and the necessary input 
codes for the Source. 

The system operates at 300 baud and 30 characters per 
second, using one stop bit and with no parity checking. 
Operating in full duplex, the Source echoes each character 
transmitted to it back to the user. 

Those who use the system can do so with a terminal and 
an acoustic coupled modem. Or for more sophistication, a 
microcomputer such as the Apple equipped with an on- 
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Name 

ANNUL r 

BALSHT 

BNDPRC 

BNDYLD 

LKBAL 

CSHFLO 

DEPCOM 

EQUITY 

INGUT 

LArtURT 

l.DEBTS 

LINTRT 

LMORTG 

LORB 

MKBUY 

MORGAG 

GALES 

YRMORT 

CHAT 

OOC 

MAIL 

MAILCK 

POST 

XFTN 

BEANO 

FILTER 

LFILTK 

LMOLEC 

LTORQ 

OHM 

GHM2 

SMIIHC 

*TREK 

ADVENTURE 

BLACKJACK 

CIVILUIAR 

LOIN 

CRAPS 

BATES 

F 00) BALL 

GOLF 

HANGMAN 

HORSE 

IQTEST 

LGOLF 


Type 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Busn 

Bust* 

Busn 

Cmnd 

Cmnd 

Cmnd 

Cmnd 

Cmnd 

Cmnd 

Lngn* 

Enfln* 

Erign* 

Enan* 

Engn* 

Endn 

Enan 

Loan* 

Game 

Game 

Game 

Game 

Game 

Game 

Game 

Game 

Game 

Game 

Game 

Game 

Game 


Description 

Analysis of payment or withdiaul annuities * 

Calculates a simple PROFORMA income statement 
Computes the price of accrued interest for a bond 
Computes the after ta>: yield to maturity of a bond 
Balances a checkins account. 

Computes the present values of up to four cash flown 
Computes and prints a depreciation by months 
Computes the cost of eouity capital 

Simulates the i rite r-indus try flow of goods and services 
Computes a table for a loan amortization schedule 
Computes monthly payments on simple anuitu debts 
Computes annual interest rate on an installment loan 
Computes the amortization of house payments 
Compares cost of leasing vs. purchasing eauipment 
Compares cost of buying vs. producing a component 
Computes missing variable of a mortgage analysis 
Generates a sales commision report 
Generates a loan amortization schedule table 
Inter-user conversation 
Program debugger 
Private Mail ( Inter -user) 

Check for incoming Private Mail 
Public mail 
Extended fortran 

Computes the moment of inertia for beams 

Designs a 5-element passive L-C filter 

Computes the capacitor values for low pass filters 

Computes thickness of a molecule in angstroms 

Computes the sum to roue acting on a lever 

Computes amperage using Ohm's law 

Computes current using Ohm's law 

Solves lossless rf transmission Line problems 

Expanded version of the Star-Trek game 

Adventure (Unioue and adictinS) 

Casino style 21 

Civil War simulation against the computer 
Coin flipping 
Shoot craps 

Statistics concerning a particular date 
Monday niaht Football 
Golf for one or more players 
Hangman word game . 

Horse Race game 
ICl dame of skill 
Large game of golf 


Figure 2. 


board modem and special software that dials the Source and 
inserts the necessary codes to establish communications can 
be used. This particular function, along with the necessary 
software for 8080/Z-80 systems, will be presented in the 
March issue. 


Software designers looking for a large system to develop im- 
portant programs on can use the Source to work with BASIC, 
FORTRAN, Pascal and a variety of assemblers. Should soft- 
ware not be your bag, but say book writing is and a huge stor- 
age area is required, the function exists on the Source. For 
all practical purposes, there is something for everybody. 

Examples of some of the extra functions found on the 
system are shown in Figure 2. The functions presented are 
just a few examples of some of the existing programs already 
available to a user. Businessmen will be glad to know that the 
system has very exciting business packages available which 
can be used to run your business. Of course, there are 
charges for maintaining data files with your unique informa- 
tion, but they are still lower than other time-sharing offerings 
currently available. 


Table 1. Source Costs 

$100 

. $2.75 per hour 
$1 5.00 per hour 
No CPU charges 

Storage costs (Based on blocks. One block is equal to 

2048 characters) 3.3 cents per block 

This cost is averaged out over a month for average 
number of files. 

Messages are free for ten days. After ten days they become 
a block of storage and^are included in the average storage 
costs. This forces the user to save or delete them. 

Connect time is computed on full minutes and fractions. 
When the user ends the call on a fraction of a minute, the 
charges are computed to the last whole number. 

Other charges for special functions such as BASIC program- 
ming are identified to users when they request the system. 
Basically these charges are $15.00 per hour regardless 
of time of day, and require a special account number. 


One time subscription fee 

Connect time after 6 p.m. local . . 
Connect time prior to 6 p.m. local 
System time 


o 

<5 

O 

c 

o 


2 

o 



Table 2. Programming Manuals and 
Reference Guides 

The following system documentation can be ordered by 
subscribers who wish to explore the data processing cap- 
abilities of the prime computer: 

Manuals and Reference Guides 

BASIC/VM Programmer’s Guide 
(Note: Users writing BASIC programs 
requiring the use of more than 64K of 
memory must apply for a special account 
number and will be charged $15 per 
hou^r regardless of the time of day) 

COBOL Programmer’s Guide 

FORTRAN Programmer’s Guide 
(Note: Users writing FORTRAN programs 
requiring the use of more than 64K of 
memory must apply for a special account 
number and will be charged $15 per hour 
regardless of the time of day) 

Multiplex Index Data Access System 
(MIDAS) Reference Guide 

PMA Programmer’s Guide 
(Assembly Language) 

Introduction to PRIMECOM 
RPG II Programmer’s Guide 

Statistical Package for the 
Social Sciences 

System Architecture & Instructions 
Reference Guide 

To order documentation, contact the customer service 
department, TCA088. Please specify the following: 

1 . Title of Manual 

2. Credit Card Type/Number 

3. Credit Card Expiration Date 

4. Your Name 

5. Your Mailing Address and Zip Code 

Orders for manuals will not be honored without the above 
information. Please allow ten days for delivery. 

Interestingly enough, news services can use the Source for 
filing stories with the home office, and communicating with 
remote editors. 

A GRASS ROOTS SURVEY 

When I got involved with using the Source and talking 
with the folks that make it available, I was quite naturally ex- 
cited over the prospects. But I represent one of those folks 
who like computers and the use of electronic technology to 
perform tasks that I don’t like to do very much. Since the 
Source is designed to be everyman’s system, I felt that it was 
only fair to find out what the general feelings were regarding 
electronic mail and the ability to use large databases. To do 
this, I went to several local computer stores, including 
several Radio Shack stores, plus a local shopping mall. What 
I learned was really not surprising, but it did indicate that we 
have a way to go before full acceptance is met. 

At the computer stores, I talked to people who obviously 
had an interest in computers. You usually don’t hang around 
a store at seven o’clock at night and discuss the attributes of 
an 8085 if you don’t. These folks were, of course, all in favor 
of a system like the Source, and some had already subscribed. 
Just about all of them felt it was filling a big gap in the use of 
computers. Interestingly enough, of the ten men I talked to, 
all were either hams or citizens band radio operators. 

The folks that I talked to at the shopping mall and the 
Radio Shack store were oriented differently. Of the ten I talked 

Continued on Page 144 
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The Motorola MC6840 Programmable Timer Module 
(PTM) is a 28-pin package containing three independent 
16-bit timer/counter circuits and capable of operation to 4 
MHz. These circuits may be used as frequency generators 
with programmable duty cycles, event counters, frequency 
counters and programmable width pulse generators. Combined 
with a processor operating under a high-level language, such as 
the Commodore PET 2001 , a single MC6840 can become 
an inexpensive and powerful laboratory instrument. 

The MC6840 interface (Figure 1) is straightforward and 
uses only two integrated circuit packages. The interface and 
the MC6840 are mounted on a small wire-wrap board which 
plugs directly into the PET’s memory expansion connector. 
In order to provide +5 volts to the circuit, a wire is con- 
nected from the PET 4 - 5-volt supply to pins 13-15 of the 
memory expansion connector. 

Software for the MC6840 can be written entirely in BASIC, 
making use of the PEEK, POKE and WAIT instructions. 
Automatic binary/decimal conversion with PEEK and POKE 
particularly simplifies use of the MC6840 with the PET. 

Routines for frequency generation (Listing 1) and 
period/frequency counting (Listing 2) are shown. These 
routines are most suitable for audio-frequency range since 
resolution at 1 KHz is about 1Hz, resolution at lOKHz is 
100Hz and so on. 

To use the counter for higher frequencies, it is necessary 
to divide the signal using hardware counters or to use one 
channel of the 6840 to gate another channel for true fre- 
quency counting. Use the 6840 to generate a 1 -second gate 
signal with another channel. 

Typical applications for the combination are general- 
purpose laboratory instruments, programmable baud 
generators, frequency sweep generators, frequency 
analyzers, musical instruments, etc. The main limitation of 
the instrument is that the PET can do only about 100 
PEEK/POKE operations per second which is no disadvan- 
tage for many applications. Incorporation of machine lan- 
guage subroutines could greatly speed operation for applica- 
tions when this rate is too slow.lZI 


PROGRAM LISTING 1 




10 GOSUB 2010 




20 PRINT "CHANNEL, FREQ";:INPUT CH , FQ 




30 GOSUB 1010 : GO TO 20 




1000 

REM 





OUTPUT A FREQUENCY ON MC6840 




1010 

IF CH>=0 AND CH<=2 THEN 1030 




1020 

PRINT "NO SUCH CHANNEL" : RETURN 




1030 

T4-CH*2+2:T5«T4+1 : R EM 


OFFSET CHANNEL 

1040 

TG=TF/FQsTEZ=TG/TB%sPOKE TA+T4 : 

REM 

SET MSB 

ON 6840 

1050 

TF%«TG-(TE%*TB%) SPOKE TA+T 5 , TF % : 

REM 

SET LSB 


1060 

RETURN 




2000 

REM 





INITIALISE THE MC6840 FOR OUTPUT 



2010 

RESTORE sTF-500000sTA=45072sREM 


6840 ADR 

, CLK 

2020 

TBZ=256 




2030 

FOR 1=1 TO 1 1 : READ TB ,TCZ : REM 


GET IN IT 

VALUES 

2040 

POKE TA+TB , TC% : NEXT I sREM 


POKE TO 

6840 

2050 

RETURN 




2060 

DATA 1,0,0,130,1,1,0,130,1,130 




2070 

DATA 2, 0,3, 0,4, 0,5, 0,6, 0,7,0 




PROGRAM LISTING 2 




10 PRINT "CHANNEL"; ; INPUT CH 




20 GOSUB 2010 




30 PRINT : GOSUB 1010 : GO TO 30 




1000 

REM 





READ MC6840 CHANNEL 




1010 

T4«CH*2+2 : REM OFFSET FOR CHANNEL 


1020 

WAIT TA+1,127 :REM WAIT 

UNTIL 6840 READY 

1030 

P=PEEK (T4+TA) *TBZ+PEEK (T5+TA)' 




1040 

P-ABS (P-65536) 




1050 

P=1 (P/TF) S REM INVERT PERIOD 

FOR 

FREQ 


1060 

PRINT SPRINT INT ( P + • 5 ) ; "HZ" 




1070 

RETURN 




2000 

REM 





INITIALISE 6840 FOR PERIOD COUNTING 


2010 

RESTORE sTF-1 . 00000E+06 s REM 

PET CLK-1 

MHZ 

2020 

TA-45072 : REM 6840 ADDRESS 




2030 

TB%=256 




2040 

FOR 1 = 1 TO 2 0s READ TB.TCZsPOKE TA+TB 

, TCZ 


2050 

IF TB-999 THEN 2070 




2060 

NEXT IsREM INITIALISE 6840 




2070 

RETURN 




2080 

DATA 1,1,0,10,1,0,0,10,1,10,2,255,3, 

255 


2090 

DATA 4,255,5,255,6,255,7,255,999 

, 9 
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TRS MOD I and MOD II PROGRAMS FROM iRACET COMPUTES 


oo BASIC for Level II and Disk Systems $49.95 

Full MATRIX Functions - 30 BASIC commands! ! 

Mathematical and common matrix functions. Change arrays in 
mid-program. Complete array handling. Tape array read and write, 
including strings. Common subroutine calls. 

Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation, compression, copying, search, screen 
control, pointer manipulation and utility functions. Includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected! ! 

oo BUSIN ESS(Requires Infinite BASIC) $29.95 

20 Business oriented functions including: 

Printer Automatic Pagination with headers and footers! 

Packed Decimal Arithmetic ( + ,-,*,/) 127 digits! 

Binary array searched and hash code generator! 

COMPROC Command Processor for Disk Systems $19.95 

Auto your disk to perform any sequence of DOS commands, 
machine language loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 

New Products Jan/Feb! We answer reader response inquiries! ! 

ATTN / System Houses - We license usage of our routines! 

TRS Add-On OEM’s - Direct BASIC commands tailored 
for your hardware. 


REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 

RENUMBER any portion or all of BASIC program. Line references 
adjusted. 

MOVE any portion of a BASIC program from one location to 
another. 

DELETE lines or ranges of lines while using the utility. 

MERGE all or any portion of a program from tape. (Load lines 
300-500 from your tape to existing program at line 1000 with 
renumbering on the way in!) 

SAVE combined/merged programs, or any portion to tape with 
VERIFY. 

COPSYS Copy Systems Tapes (Editor/Assembler Format) $14.95 
GSF (16, 32, or 48 K) $24.95 

18 Machine language routines using ‘USR’ calls. Includes RACET 
sorts, array handling, and fast lines and scrolls. 

DOSO RT (Specify 32 or 48K - 2 disk minimum) $34.95 

Sort/Merge multi-diskette sequential files. Multiple keys and 
variables. Includqs GSF - machine language sorts, comparators 
and string handling. 

MOD II SUPPORT 

RACET is supporting the MOD II! ! 

Call or write for current information! We have a MOD II Superzap 
and other assembly language tools! 

Ask your dealer if he carries our products! 

DEALERS! We will work with you directly or through our 
distributors. 


CHECK, VISA, M/C, C.O.D. 


• Cali'. Residents add . /<> • Telephone Orders Accepted (714) 637-5016 

WHEN Oh.JERING PLEA.° : ADVISE PUBLICATION SOURCE 


^ RACET COMPUTES 
702 Palmdale, Orange CA 92665 
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S ystem of the Month 

Digital Microsystems HEX29 


By Tom Fox, Systems Editor 



It is 9 AM, and already too hot in Carmel Valley. Seventy- 
five miles south of San Francisco, the narrow valley begins 
at the posh Pebble Beach golf course, meanders through 
the Santa Lucia mountain range and neatly loops around 
Uncle Sam Mountain and the elegant homes overlooking 
Big Sur. The morning air is still upon the brittle-dry forage 
of the horse ranches that dot the valley. Birdsong is a 
memory an hour old at the Holman Ranch, a spread whose 
ownership has remained in the same family since before 
California became a state. 

Noticed by no one, a speck appears low in the southern 
sky, pushing a muttering motor sound ahead. With a sud- 
denness that defies the lazy condition of the mid-morning 
stillness, the small airplane slips down the valley and circles 
the tiny airstrip hidden from the main road by tall clumps of 
pampas grass. The event is consummated as the wheels rat- 
tle onto the neglected surface and the machine grumbles to 
a deserted parking area, its propellers clipping great twin 
U-channels through the unmown grass. The valley once 
again returns to its slumber, little changed by the experience. 

A footpath takes the intruder's sole occupant in the direction 
of the tall Post Office flagpole, where waits the expected car 
and driver. Strangers shake hands; the rendezvous is made. 


Minutes later, the car negotiates a winding driveway to a 
rather ordinary ranch style home. The only hint that more 
than just living goes on inside is a hand-carved wooden sign 
propped in front. Resembling a headstone on Boot Hill, its 

message is brief and enigmatic : HEX29. 

***** 

Thus we met the HEX29, a computer built on a premise 
as rare as its birthplace. Claiming to be the first to take advan- 
tage of a new generation of integrated circuits called “bit 
slices,” the HEX29 promises minicomputer-class power at 
microcomputer prices. We’ve seen such claims before, but a 
peek at the specifications of this computer suggests that this 
time, the proclamation carries more substance than the 
familiar salesman’s hype. 

The HEX29 is a brand new design, one that will need season- 
ing before it finds a comfortable place in the business environ- 
ment. The major reason for this is that applications software 
(payroll, accounts receivable, etc.) doesn’t yet exist for this 
machine. We bring the HEX29 to your attention because of 
its extraordinary promise; it just may be the first of a genera- 
tion of computers that gives the ubiquitous microcomputer 
some real competition in the small business marketplace. 

HEX29 is a rather obscure name for those who do not 
know (or care) that the computer is based on a 1 6-bit archi- 
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tecture (thus HEXadecimal), and has been designed around 
the Advanced Micro Devices AMD2900 bit slice processor. 
A “bit slice” is an integrated circuit which can perform com- 
puting functions to — in this case — only four bits of data at a 
time. The AMD2900 has roughly the same complexity as 
the 8-bit Z80 microprocessor chip, thus it is no surprise that 
there is room for more power and sophistication in the bit 
slice version. 

To build an 8-bit computer, two AMD2900s are con- 
nected together in parallel. The HEX29 uses four of these 
devices to achieve its 1 6-bit capabilities. In theory, a very 
large computer could be built by stacking many bit slices 
together. The AMD2900 is constructed with bipolar tech- 
nology, as opposed to the MOS processes more common in 
the microcomputing world. Bipolar chips are generally faster 
and consume more power than the MOS variety. 

SPEED DEMON 

If the HEX29 has one pervasive design philosophy, it is 
“speed.” Throughout the design, one can see many ex- 
amples where operating speed is the primary goal, even 
though a penalty needs to be paid in terms of more complex- 
ity, greater cost, or more power consumption. 


A dual floppy disk controller 
is offered which can 
support up to eight 8-inch 
floppy disk drives on 
each of its two independent 
data channels. 


The basic machine cycle requires 160 nanoseconds. 
There are a thousand nanoseconds in each microsecond, 
which computes to a basic machine rate of 6.25 megaHertz. 
That’s over three times as fast as the familiar 8080 chip, 
whose 8-bit design only handles half as much data during 
each cycle. In common with other computers, two or more 
machine cycles are required for nearly every useful instruc- 
tion (add, compare, write into memory, etc.). 

Thus the kinds of instructions offered are as important as 
the basic cycle rate of the hardware itself. A common opera- 
tion such as adding two 16-bit numbers together can be 
handled at the rate of 2.5 million per second. Over 1 50,000 
such numbers can be multiplied together in a second, a rate 
made possible by the hardware-implemented multiply and 
divide circuitry in the HEX29. 

The instruction set is at least as powerful as minicomputer- 
size machines, and includes features you might only expect 
to see in higher-level languages. Something over 1 30 differ- 
ent instructions are available to operate on data which are de- 
fined as bits, nybbles (half-bytes), 8-bit bytes, 1 6-bit words, 
double and quad words, 64-bit floating point numbers and 
variable-length strings or lists. If expressed as a floating point, 
a number has a precision of 1 4 decimal digits, and can range 
from plus or minus 10 to the 4931st power. Even if you’re 
counting the atoms in the universe, you couldn’t overflow 
this machine! 

The instructions which deal with data as lists are quite un- 
usual, and are intended to make high-level languages such 
as Pascal easily and efficiently written for HEX29. For exam- 
ple, machine-language instructions exist to search through a 


list of words or bytes in memory, and stop when a particular 
pattern is found; or to cause the program to branch to a 
memory location indicated by the found pattern. 

A similar capability exists for searching through a “linked” 
list. A linked list is a series of memory locations which are not 
necessarily contiguous (next to each other), but are linked 
together by “pointer” numbers contained as part of the pre- 
ceding memory location. This is a very powerful way of 
organizing data in a computer; one which is almost never 
supported by instructions in the “natural” language of the 
computer itself. 

THE HARDWARE PARTS 

Digital Microsystems has chosen to design their own form 
factor and bus structure for the computer, feeling that perfor- 
mance of the machine is of paramount importance. The cen- 
tral processing unit (CPU) is contained on two 10” x 15” 
four-layer circuit cards on a 200-pin bus. One of the cards 
includes the four AMD2900 bit slices and their supporting 
circuitry, along with 12 kilobytes of read-only memory 
(ROM) containing the basic instruction set of the computer. 

The second CPU card contains 30 kilobytes of random- 
access memory (RAM) for the “systems” software: disk operat- 
ing system, memory management, multi-user scheduler, 
languages such as BASIC and the editor, etc. This second 
card also includes eight serial and eight parallel input/output 
(I/O) ports for terminals and printers. Add a power supply, 
and these two cards alone represent a potent computer 
needing no other supporting hardware for certain uses. 

Most applications will need additional RAM and a means to 
read and write information onto a disk of some sort. The basic 
memory card for the HEX29 sports an amazing quarter mega- 
byte (262,1 44 bytes) of dynamic memory. Up to four of these 
boards can be added, giving each of eight simultaneous opera- 
tors 1 28 kilobytes of memory for their exclusive use. And 
since the “systems” software is contained on one of the 
CPU cards, all 1 28 kilobytes are available to each user. 

The dynamic memory card is unusual in the microcomputing 
field in that each 1 6-bit memory location is blessed with an addi- 
tional six bits whose sole purpose is to detect and even correct 
memory errors. Single-bit errors are automatically corrected 
“on the fly,” and simultaneous errors in two of the 16 bits 
are detected and reported to the operating system software. 

Such sophistication is expensive, but the industry is begin- 
ning to learn that even “perfect” memory chips can exhibit 
occasional errors due to the little-understood phenomenon 
of alpha particles. Alpha particles are emitted by trace radio- 
active impurities in the memory chips themselves, and are 
even blamed on cosmic rays! 

Another memory operation is a 64-kilobyte static RAM 
card. Its operation is somewhat faster than the larger mem- 
ory, but consumes more power and space for an equivalent 
amount of storage space. 

A dual floppy disk controller is offered which can support 
up to eight 8-inch floppy disk drives on each of its two inde- 
pendent data channels. The controller is of the intelligent 
variety, requiring very little support from the CPU while 
moving information between the disks and memory. They 
utilize direct memory access (DMA) techniques, actually 
reading and writing to the memory between CPU operations 
in such a manner that the CPU itself is not slowed down 
while the disks are working. Up to two of these cards can be 
fitted to the HEX29, supporting a total of 32 floppy disk 
drives simultaneously. 

Just emerging Irom the engineering laboratory is a con- 
troller for the Shugart SA-4000 14- or 28-megabyte Win- 
chester disk drive. Down the road, we can expect to see a 
controller which can support up to 16 disks of the “storage 
module drive” (SMD) class. This unit will interface with the 
Century Data Hunter hard disk drives, ranging in size from 
32 to 96 megabytes each. 
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10 MEGABYTE HARD DISK for the 

tappkz computer by Lobo 


* $4990 complete 

• Includes S & H.in Cont. U.S.A. 

• Calif, res. add 6% sales tax 

* $3390 Add on drive w/ Power 
Supply 

• Includes S & H in Cont. U.S.A. 

• Calif, res. add 6% sales tax 

* Up to 16 drives per controller 

* 3 ways to format the disk- 
take your choice 

• 1 -10 megabyte drive 

• 24-8” floppy drives 

• 91 - mini floppy drives 

* Hardware /Software compatible 

* Disk Diagnostics included 

* Dealer inquiries invited 

* Fully hardware/ software compatible. Our D.O.S. uses all of apples D.O.S. 
commands in the same manner as apples, so a disk program that uses apples 
disk commands will work on this hard disk. 

* Winchester technology— IMI-7710 disk drive 

* Lobo disk controller— Z-80 based. 

* Disk diagnostics include: 

• Reading & writing track & sensor 

• Wild card search on catalogs which allows you to locate program titles by 
using key characters of your choice. 

* Up to 16 disk drivers per controller -others only allow 4 

* System price $4990, includes disk drive, controller, power supply cables & disk 
operating system - others cost $5350. 

* Add-on disk $3390 includes additional power supply - others do not include the 
power supply, they use one power supply for all drives, requiring shut down of 
one drive, before power up of another. 

* D.O.S. with choices, allows you to format the disk into 91 diskette sized 
volumes, or 24 8” floppy sized volumes or 1 big 10 megabyte volume - others 
allow you to format to 88 diskette sized volumes only. 

* Manufactured by Lobo, a progressive disk drive company that is always 
looking for ways to make disk drive use easier & more versatile. 
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announces 

North Star Horizon Timesharing 

with 

Hard Disk Interface 

In excess of 120 megabytes bulk storage capacity 
now possible. Several different hard disk units are 
available, interfaced to North Star DOS and 
BASIC. 

Two to seven-user timesharing North Star Horizon 
integrated computer systems with: Dual density or 
quad capacity eight inch drives and/or hard disk 
units with your choice of a variety of printers. 

A complete selection of innovative business appli- 
cation software is available for North Star* 
systems. 

Foreign orders are our specialty. 
Dealerships are available. Call or write for descrip- 
tive literature, hard disk availability and/or dealer 
information package. 

Micro Mike’s, Incorporated 

905 South Buchanan ★ Amarillo, Texas 79101 ★ USA 
Telephone: 806-372-3633 

making technology uncomplicated — for People 


The various cards are contained along with their power 
supply in a rather ordinary looking table-top box. Two floppy 
disk drives will fit into the same box. 

The power supply is a “switcher”; one which regulates the 
voltages by switching the current on and off at a supersonic rate, 
instead of wasting power purposely in massive transistors and 
resistors. Switching power supplies are markedly more power 
efficient than ordinary series regulating ones, even though 
their complexity has resulted in generally lower reliability. 
You can find a switcher inside the Apple computer, too; 
that’s the major reason why it is so small, light and cool. 

THE SOFTWARE TOOLS 

As we have mentioned, don’t expect to find any General 
Ledger or finished word processing programs in the HEX29 
software catalog. This computer represents a uniquely power- 
ful potential, not a finished solution to the computing jobs 
that exist in the business world. 

To realize such potential, the HEX29 has a capable oper- 
ating system to handle tasks such as data transfers to and 
from the disks, as well as languages, editors and debugging 
tools that will allow programmers to come up with applica- 
tion-specific programs. All of this machine’s software cap- 
abilities are built on HOST, a multi-user, multi-tasking disk 
operating system. HOST is married to some unique memory- 
management capabilities built into the hardware to provide 
absolute security between the system users. It supports ran- 
dom and sequential file types, communications between 
users and multiple tasks for each user. 


All files are automatically 
backed up when they are 
altered, and version numbers 
retained. Files can be read- 
and write-protected 
from other users. 


The data files and their directories are handled in a well 
thought-out fashion. All files are automatically backed up 
when they are altered, and version numbers retained. Files 
can be selectively read- and write-protected from other users, 
and a line of text entered by the creator of the file is kept in 
the directory to identify it more readily. 

There are only a dozen or so distinct HOST commands 
(ERASE, COPY, SET TIME, etc.), but they incorporate such 
features as wild card file searching to increase their flexibility. 
In contrast with other systems with sophisticated operating 
systems (the Alpha Micro comes to mind), HOST com- 
mands are retained in electronic memory at all times, and 
don’t have to be called from the disk each time they are exe- 
cuted. This results in responses to commands that are so fast 
it seems the HEX29 is anticipating your needs almost before 
you touch the keyboard. 

The machine language described with the hardware, above, 
is supported by an assembler and linking loader called HAL 
and a text editor (HEXED) for entering the source programs. 
HEXED is a straightforward line editor bearing an eerie re- 
semblance to Digital Equipment’s TECO. An enhancement 
is in the works to display a complete screen of information 
while editing, with a stripped-down set of TECO commands 
to manipulate the characters. 

Pascal is the most important language on the HEX29, a 
claim supported by the fact that two of the system’s high- 
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PROFESSIONALS' 
)K CLUB 


What is the COMPUTER 
PROFESSIONALS’ BOOKCLUB? 

Call it an insurance policy against 
obsolescence! A lot of our members do. 

McGraw-Hill’s Computer Professionals’ Book Club 
can be your most important line to the fast-breaking 
changes and revolutionary ideas sweeping the com- 
puter science field today. CP is not just another book 
club. It comes from one of the world’s foremost techni- 
cal publishers. And it provides only the hard, to-the- 
point information you need now to stay ahead 
tomorrow. 


CP helps you save! By searching out only the best 
in essential literature from dozens of publishers, and 
buying in large, money-saving quantities, CP passes 
on big savings to you. Many members find they save 
20-30% on what they would pay otherwise — and that’s 
not including the 100% savings on the free book you 
get when you join the Club. 

CP gives you an instant review of the field! Four- 
teen times a year you receive free of charge the Com- 
puter Professionals' Book Club Bulletin describing the 
featured book of the month, along with outstanding 
alternate selections. Considering the many books 
published annually, you can bet there’ll be some of 
special interest to you. You’ll see at a glance what’s 
new — and receive only the books you want to own! 


168/075 

AUTOMATIC DATA PROCESSING 
HANDBOOK 

edited by The Diebold Group, Inc. 

Pub. Price, $38.95 Club Price, $25.75 


786/81X 

COMPUTER ALGORITHMS: 

Introduction to Design and Analysis 
by S. Baase 

Pub. Price, $17.95 Club Price, $14.75 


654/158 

PROGRAMMING LANGUAGES 
by A. B. Tucker, Jr. 

Pub. Price, $22.00 Club Price, $16.50 


787/026 

MINICOMPUTER SYSTEMS, 2nd Ed. 
by R. H. Eckhouse 

Pub. Price, $21 .95 Club Price, $17.75 
771/499 

MICROCOMPUTERS/MICROPROCESSORS: 
Hardware, Software and Applications 
by J. L. Hilburn & P. N. Julich 
Pub. Price, $22.50 Club Price, $16.50 
786/380 

FUNDAMENTALS OF COMPUTER 

ALGORITHMS 

by E. Horowitz & S. Sahni 

Pub. Price, $19.95 Club Price, $15.95 


333/874 

MICROPROGRAMMING PRIMER 
by H. Katzan, Jr. 

Pub. Price, $20.95 Club Price, $15.70 


435/278 

MICROPROCESSOR APPLICATIONS 

MANUAL 

by Motorola, Inc. 

Pub. Price, $38.00 Club Price, $26.50 


491/380 

MICROCOMPUTER-BASED DESIGN 
by J. Peatman 

Pub. Price, $26.50 Club Price, $18.95 
701/30X 

DATA BASE DESIGN 
by G. Wiederhold 

Pub. Price, $24.50 Club Price, $18.25 
463/387 

PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS, 2nd Ed. 
by W. M. Newman & R. F. Sproull 
Pub. Price, $19.95 Club Price, $14.95 


785/49X 

PROGRAMMING FOR MINICOMPUTERS 
by J. C. Cluley 

Pub. Price, $17.50 Club Price, $13.50 


786/372 

REAL-TIME PROGRAMMING 
WITH MICROCOMPUTERS 
by R. C. Turner 

Pub. Price, $16.95 Club Price, $13.95 


191/549 

MEMORY DESIGN: 

Microcomputers and Mainframes 

by Electronics Magazine 

Pub. Price, $18.50 Club Price, $15.50 


CIRCLE INQUIRY NO. 37 

MAIL THIS COUPON TODAY 


COMPUTER PROFESSIONALS’ Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 


Please enroll me as a member and send me the two books indicated. I am to receive 
one free book plus my first selection at the discounted price to members, plus local 
tax, postage and handling. If not satisfied, I may return the books within 10 days and 
request that my membership be canceled. If I keep the books, I agree to take a minimum 
of three additional books during the next two years. I will receive the Club Bulletin 14 
times a year. If I want to examine a featured selection, I need take no action. It will be 
shipped automatically. .If I want an alternate selection — or no book at all — I will notify the 
Club by returning the card enclosed. A postage and handling charge is added to each 
shipment. I will have a minimum of 10 days in which to return the card, and you will credit 
my account fully, including postage, if this is not the case. Membership in the Club is 
continuous but cancellable by me at any time after the four-book purchase requirement 
has been fulfilled. 

This order subject to acceptance by McGraw-Hill. 

Write Code # of Write Code #of 

FREE selection here FIRST selection here 


Orders from outside the U.S. must be prepaid with international money orders 
in U.S. dollars. 

Charge my □ VISA □ MASTER CHARGE* Exp. Date 

Credit Card # *MC Bank # 

Signature 

Name 

Address 



City State 7in 




Grand Opening 

HBBHV /jSYSTEMS CORP 

NEW YORK’S ONLY TOTAL COMPUTER CENTER 


Y 5 Complete Stores In One! 

r • BUSINESS • PERSONAL • HOBBY SHOP 
• COMPUTER LIBRARY • REPAIR SHOP 



For personal use and 
record keeping... 

For home management 
and education... 

For entertainment... 

For every member of your 
family. For right now. 



Presenting 
the remarkable. 

Texas Instruments 

TI-99/4 HOME COMPUTER 

includes Console and 
Color Video Monitor 

Complete *1049 

Additional accessories also 
available. 


Write or call for information and literature. 


31 East 31st Street, 
New York, N.Y. 10016 

(212) 889-8130 
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DISCOUNT PRICES 1 


Microcomputers & Peripherals 



ITS 

YTES 

OOKS 

ARGAINS 



II 




-ib 
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Cromemco • SWTPC • Lear-Siegler 
Hazeltine • RCA • North Star 
Verbatim • Perkin Elmer and others 


Fast, off the shelf delivery. 
Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave., Huntingdon Valley, Pa. 19006 


V 


215/947-6670 • 800/523-5355 

Dealer Inquiries Invited 
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level languages (FORTRAN and a good part of Pascal itself) 
were originally written in Pascal. As implemented on this 
machine, Pascal is unique. Once a program is written in this 
language, it is compiled to result in the source listing of a 
HAL program — with entries in the comment field, if you 
can believe it. (We’ve seen it.) 

The program must be then run through the HAL assembler, 
and then becomes a machine-executable program indistin- 
guishable from one originally written in assembly language. 
The power of such an approach is evident. You can write 
programs in high-level structured Pascal, and never have the 
feeling that a program written in machine language would do 
a better job, as is the case with most other computers. 

H BASIC + is implemented as an interpreter, which is a 
surprise since interpreters have always been regarded as 
slower than compilers. The HEX29 hardware, however, has 
such a great native speed that HBASIC+ need make no 
apologies on this account. 

Using an identical benchmark program that computes all 
the prime numbers from one to 1 000, we saw the HEX29/ 
HBASIC + team finish 16 times faster than a four-mega- 
Hertz Z80-based microprocessor using a compiled CBASIC 
program running under CP/M. Table 1 shows speed compari- 
sons with some other popular computers, large and small. 


Table 1. Comparative times to compute all prime 

numbers Up to 1000. Supplied by manufacturer. 

COMPUTER 

TIME 

DEC PDP 11/70 

45 seconds 

HEX29 

1 43 seconds 

DEC PDP 11/45 

330 seconds 

DEC PDP 1 1/20 

1 1 40 seconds 

IBM 5110 

1 620 seconds 

Z80 

2400 seconds 

IBM 5100 

3720 seconds 


The writers of HBASIC+ have attempted to incorporate 
all the features of every popular variant of BASIC. This is a 
neat trick, frustrated by the fact that many versions of BASIC 
have conflicting enhancements. The intent of this ambitious 
maneuver is to allow the easy conversion of a variety of ex- 
isting BASIC programs onto the HEX29. 

The other language discussed by Digital Microsystems is 
FORTRAN 77, the latest standard incarnation of this vener- 
able workhorse. FORTRAN should be available in a few 
months, along with a library of HAL subroutines to assist 
programmers in any language. 

THE HIDDEN HEX 

Although conceived in a remote Carmel Valley hideaway, 
the HEX29 is being produced and marketed by Digital Micro- 
systems of Oakland, California. Mention either name to your 
local computer store salesman, and you will likely be reward- 
ed with a blank stare. Even though Digital Microsystems was 
a pioneer in floppy disk-based microcomputer systems, they 
have chosen until now to leave the small business computer 
area to others. If they are as skilled in developing a 
consumer-oriented dealer network as they are in picking 
powerhouse computer designs, we can expect to hear a lot 
more from them in the future. 

A basic HEX29, including the two CPU cards, power sup- 
ply, enclosure, a disk controller fitted with one channel and a 
pair of Shugart SA-800 floppy disk drives (single-side, single 
density) lists for $10,950. This also includes all of the soft- 
ware discussed above except Pascal and FORTRAN, along 
with their source listings — an unusual touch. 

The quarter-megabyte and 64-kilobyte memory cards sell 
for $4950 and $2950, respectively. Don’t forget to include 
the cost of a CRT terminal and printer — $2500 and up for a 
typical pair — when figuring the total system price. □ 
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P.O. Box 4430N Santa Clara, CA 95054 



ATTENTION ELF OWNERS: QUEST SUPER BASIC 

Quest, the leader in inexpensive 1802 systems versions coming soon with exchange privilege 


announces another first. Quest is the first com- 
pany worldwide to ship a full size Basic for 1 802 
systems. A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range ±.17E 38 ), 
32 bit integer ±2 billion, Multi dim arrays, String 
arrays, String manipulation, Cassette I/O, Save 
and load, Basic, Data and machine language pro- 
grams and over 75 Statements, Functions and 
Operators. 

Easily adaptable on most 1802 systems. Re- 
quires 12K RAM minimum for Basic and user 
programs. Cassette version in stock now. ROM 


allowing some credit for cassette version. 

Super Basic on Cassette $40.00 

Tom Pittman’s 1802 Tiny Basic Source listing 
now available. Find out how Tom Pittman wrote 
Tiny Basic and how to get the most out of it. 
Never offered before. $19.00 

S-100 Slot Expansion $9.95 

Coming Soon: Assembler and Editor; Elf II 
Adapter Board. High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $ 100 . 

16K Dynam. RAM bd. expand. 32K; less than $150. 


RCA Cosmac Super Elf Computer $106.95 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 


A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wait, input, memory pro- 
tect, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC’s are in- 
cluded in the price plus a detailed 1 27 pg. instruc- 
tion manual which now includes over 40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game. 

Many schools and universities are using the 
Super Elf as a course of study. OEM's use it for 
training and research and development. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 
Questdata. a 12 page monthly software publica- 
tion for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
forthe monitor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 


subroutines allowing users to take advantage of 
monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. Also a IK Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply below). 


Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12 option. ±5v, ±12v 
arc regulated. Kit $29.95. Kit with punched frame 
$37.45, $4.00 shipping. Woodgrain case 
$10.00, $1.50 shipping. 


60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. Kit 
includes: PC board, 1C, crystal, resistors, ca 
pacitors and trimmer. 


TERMS: $5.00 min. order U S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 

Shipping charges will be added on charge cards. 


7450N 
7474N 
7475N 
7485N 
7489N 
7490N 
7492N 
7493N 
749SN 
741 00S 
741 07N 
741 21 N 
74123N 
74125N 
741 45N 
74150N 
74151N 
74154N 
74157N 
741 61 N 
74162N 
741 63N 
741 74N 
741 75N 
74190N 
74192N 
74193N 
74221 N 
74298N 
74365N 
74366N 
74367N 


74LS00 TIL 

741 SOON 35 

74LS02N 35 

74LS04N 35 

74LS05N .35 

74LS08N .35 

741S10N .35 

74LS13N .55 

74LS14N 1.10 

74LS20N 35 

74LS22N .35 

74LS28N 41 

74LS30N .35 

74LS33N .75 

741S38N .55 

74LS74N 125 

741S75N 1.00 

741S90N .85 

74LS93N .70 

74LS95N 1 10 

74LS107N 45 

74LS112N .45 

74LS113N .35 

74LS132N 89 

74LS136N .45 

74LS151N .85 

74LS155N 85 

74LS157N 85 

74LS162N 1.15 
74LS163N 1.15 
74LS174N 2.00 
74LS190N 106 
74LS221N 195 
741S258N 67 

74LS367N 135 

LINEAR 

CA3045 .90 

CA3046 1.10 

CA3081 1.80 

CA3082 1.90 

CA3089 2 95 

LM301 AN/AH .35 
LM305H 87 
LM307N .35 
LM308N 89 
LM309K 1.50 
LM311H/N .90 
LM317T/K 3 75 
LM318 1.35 


LM350 

LM370 

LM377 

LM379 

LM380N 

LM381 

LM382 

LM703H 

LM709H 

LM723H/N 

LM733N 

LM741CH 

LM741N 

LM747H/N 

LM748N 

LM1303N 

LM1304 

LM1305 

LM1307 

LM1310 

LM1458 

LM1800 

LM1812 

LM1889 

LM2111 

LM2902 

LM390CN 

i m -.yet 

LM3909N 

MCI 458V 

NE550N 

NE555V 

NE556A 

NE565A 

NE566V 

NE567V 

NE5709 

78L05 

78L08 

78M05 

75108 

75491CN 

75492CN 

75494CN 



91L02A 
HD0165-5 
MM57100 
GIAY38500-1 9.95 
MCM6571A 9.95 
9368 3.50 


4.50 


3.90 

400 

2.10 

14.45 

7.95 

5.80 


3.50 


2.10 


CD45M 
... CD4583 

1.50 CD4585 1.10 

60 CD40192 3.00 

1.75 74COO 28 

89 74C04 .40 

.50 74C10 

1.00 74C14 

.39 74C20 

.85 74C30 

1.00 74C48 

1.50 74C74 

1 00 74C76 

5.0) 74C90 

.60 74C93 

.60 74C154 

.85 74C160 

1.75 74C175 

50 74C192 

.55 74C221 

89 74C905 

74C906 

A to 0 CONVERTER 74C914 
80388 4 50 74C922 

870OCJ 13.95 74C923 

8701 CN 22.00 74C925 6 

8750CJ 13.95 J4C926 6 

LD130 9.95 ™C927 6 

9400CJV/F 7.40 

ICL7103 9.50 HTRFACE 


CLOCKS 

MM 5314 
MM 5315 
MM 5369 
MM 5841 
MV 5865 
CT7001 

CT7010 H.» 

CT7015 7.25 

MM5375AA/N 3.90 
MM5375AG/N 4.90 
7205 16.50 

7207 7.50 

7208 15.9S 

7209 


PM 1 UP PIN 1UP 

8 15 22 .30 

14 .14 24 .35 

16 .16 28 42 

18 27 36 58 

20 .29 40 .57 

2 level 14 pin ww 20 

WIRE WRAP LEVEL 3 


2 MHz 
4 MHz 


10 per type 03 1000 per type .012 

25 per lype .025 350 piece pack 

IOC per type .015 5 per type 6.75 

Vj watt 5% per type .05 

KEYBOARDS 

56 key ASCII keyboard kit $67.50 

Fully assembled 77.50 

53 key ASCII keyboard kit 60.00 

Fully assembled 70.00 Enclosure 14.95 


Green. Orange. Yellow Jumbo 

Cllpllle LEO Mounting Clips 8 SI 25 

(specify red. amber, green, yellow, clear) 

CONTINENTAL SPECIALTIES In stock 


MAX-100 8 digit Froq. Ctr. 


SPECIAL PRODUCTS 

MM 5865 Stopwatch Timer 9.00 
PC board 7.50 

Swllchot Mom Pushbutton .27 
3 pos. slide 25 

Encoder HD0165-5 6 95 

3 Digit Universal 
Counter Board Kit 
Operates 5-18 Volt DC to 5 MHz 
typ 125" LEO display 10.50 
PanlroAlcs 100A Logic 


5 MHz 
10 MHz 
18 MHz 

20 MHz 

3.75 32 MHz 

3.75 32768 MHz 

MM53104 2.50 1 8432 MHz 

MICROPROCESSOR 2 0100 MHz 
6800 17 50 2.097152 MHz 

18.75 2.4576 MHz 

8.95 3 2768 MHz 


5224.00 

5229 00 


6802 


5.50 


8365 

Z80 

Z80A 

8212 

8214 

8216 

8224 

8226 

8251 

8253 

8255 

8257 

82S9 

1802CP 

ptas 

18020P 


27.00 

14.75 

19.75 
2.90 


5 0688 MHz 
5.185 MHz 

5 7143 MHz 

6 5536 MHz 
14 31818 MHz 
18.432 MHz 
22 1184 MHz 


4 50 
4.50 


Analyzar K 
Model 10 Triage" 
Expander Kit 
Model 1 50 Bus 
Grabber Kit 
Sinclair 3tt Digit 
Multimeter 
Clock Calendar Kit 
2.5 MHz Frequency Ci 


30 MHz Froquincy Counter 
Kit 547.75 

TRANSFORMERS 

6V 300 ma 3.25 

12 Volt 300 ma transformer 1.25 


CMOS 

CD34001 Fair. .50 
CD4000 .16 

C04001 .28 

C04002 . 28 

C04006 1.10 

CO 4007 .28 

C04008 .28 

CD4009 .45 

CD4010 .45 

CD4011 .28 

CD4012 .28 

C04013 
C04014 
C04015 
C04016 
CD4017 
C04018 
CD4019 
CO 4020 


8097 


COP1861 

6820 

6850 


19.50 74C922 

74C923 

13.95 HO0165-5 


12.95 
9.95 
12.95 
12.50 
16 50 
13.60 


12.6V CT 600 ma 3.75 

12V 250 ma wall plug 2.95 

12V CT 250 ma wall plug 3.50 

4 50 24V CT 400 ma 3.95 

4.50 10V 1.2 amp wall plug 4 85 

12V 6 amp 12.95 

12V 500 ma wall plug 4.75 

12V 1 amp wall plug 6 50 

$12.50 12V 3 amp wall plug 6.50 

's'lo DISPLAY LEDS 

5 50 MAN1 CA .270 2 90 

6 95 MANS CC .125 39 

MAN77/74 CA/CA .300 1.00 

0L704 CC 300 1.25 

0 Connectors RS232 OL707/OL707R CA .300 1.00 

DB25P 2.95 W 

DB25S 3.95 0L747/750 

Cover 1 50 OL750 

§232 comp.*, se. 6.50 FND359 


KEYBOARD ENCODERS 

AY5-2376 

AY5-3600 


1 00 MOS/MEMORY 

45 RAM 

1.05 2101-1 3 95 

.94 2102-1 95 

.45 2102AL-4 1.25 

1.02 2102AN-2L 1.60 

21L02-1 1.18 


UART/HFO 

AYS- 101 3 
AY5-1014 
3341 

PROM 

1702A 

2708 

2716T1 

2716 Intel 

2732 

2758 

8741A 

8748 

8748-8 

8755A 

N82S23 


TRANSISTORS 

2N1893 

2N222A 

2N2369 

2N2904A 

2N2907A 

2N3053 

2N3636 

2N3643 

2N3904 

2N3906 

2N3055 

2N4400 

2N4401 

2N4402 

TIP31 

TIP33A 


95 FND500/507 
210 FN0503/510 
310 FN 08 00/80 7 

3 digit Bubble. 

4 digit Bubble 
, n 008 Fluorescent 

OG 10 Fluorescent 
i n 5 digit 14 pin display 
^ NSN69 9 digit display 
cc 7520 Clairex photocells 
TIL311 Hex 
MAN 3640 
" MAN4610 

“ MAN4640 

MAN4710 
Ic MAN4740 
5? MAN6640 

" MAN6710 

MAN6740 


CA/CC .500 1 90 
CA/CC .600 1 95 
CC .600 1.95 
CC .357 70 

CC/CA .500 1.35 
CC/CA .500 . 90 
CC/CA .800 2.20 


.39 

9.50 


MAI 002 A 
MA1012A 
1I2P3 transformer 


CC .30 
CA 40 
CC .40 
CA 40 
CC .40 .... 
CC 56 2.95 
CA 60 1.35 
CC .60 1.35 
8.95 


8.95 


Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, al- 
phanumeric display, ROM monitor, fully expand- 
able. $375.00 . 4K version $450.00 . 4K Assem- 
bler $85.00, 8K Basic Interpreter $100.00. 
Power supply assy, in case $60.00. AIM 65 in 
thin briefcase with power supply $485.00. 


Not a Cheap Clock Kit $14.95 

Includes everything except case. 2-PC boards. 
6-.50" LED Displays. 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Same kit w/.80" 
displays. Red only. $21.95 Case $11.75 


Video Modulator Kit $8.95 

Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 


S-100 Computer Boards 

8K Static RAM Kit Godbout $135.00 

16K Static RAM Kit 265.00 

24K Static RAM Kit 423.00 

32K Dynamic RAM Kit 310.00 

32K Static RAM Kit $475.00 

64K Dynamic RAM Kit 470.00 

8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 

Motherboard $39. Extender Board $8.99 


79 1C Update Master Manual $35.00 

Complete 1C data selector, 2500 pg. master refer- 
ence guide. Over 50,000 cross references. Free 
update service through 1979. Domestic postage 
$3.50. No foreign orders. 


Auto Clock Kit $17.95 

DC clock with 4-. 50" displays. Uses National 
MA-1012 module with alarm option. Includes 
light dimmer, crystal timebase Ft boards. Fully 
regulated, comp, instructs. Add $3.95 for beau- 
tiful dark gray case. Best value anywhere. 


Stopwatch Kit $26.95 

Full six digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min., 59 sec., 99 1/100 sec. Times std. , split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 


NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won’t hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 


PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultra- 
violet. assembled $34.50 


Hickok 3V2 Digit LCD Multimeter 

Batt/AC oper. O.Imv-IOOOv. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm-20M ohm. DC curr. .01 to lOOma. Hand 
held, W LCD displays, auto zero, polarity, over- 
range. $69.95. 


Digital Temp. Meter Kit $34.00 

Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
+200°F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w/bezel $11.75 


FREE: Send for your copy of our NEW 1979 
QUEST CATALOG. Include 28c stamp. 
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My TRS-80 Likes Me_ 

When I Teach Kids How to Use I ■ 

Part 5 


By Bob Albrecht 

Copyright 1 979 by Bob Albrecht 



TRS-80 PICKS A PATTERN 

Last time, we began our number pattern series with simple 
arithmetic sequences (or progressions, or whatever they are 
called today), in which the FIRST NUMBER and the ADD- 
ON number were entered by the user. A sample RUN of our 
program from last time might look like this. 

FIRST NUMBER? 1 

ADD-ON NUMBER? 2 After each number, we guess the next number 

1 then press the space bar to see the next 

3 number. 

5 

7 Ho hum. . .we press Q (for Quit) 

FIRST NUMBER? Now, if we wish, someone can enter the FIRST 
NUMBER and ADD-ON NUMBER for another 
pattern. 

This program is OK if one person (teacher? parent? peer?) 
enters the FIRST NUMBER and the ADD-ON NUMBER 
and another person (child? student? learner?) plays the « 
“game.” But the one person (teacher? parent? peer?) must 
always hover near the computer to start things again, when 
the second person (child? student? learner?) sees the pattern 
and gets bored. 

Let’s rewrite the program so that the TRS-80 picks the 
FIRST NUMBER and the ADD-ON number, at random be- 
tween limits. 

100 REM* * 'NUMBER PATTERNS #2 

200 REM" 'COMPUTE FIRST NUMBER (S) AND ADD-ON NUMBER (A) 
210 S = RND(10) 

220 A = RND(10) 

230 CLS 

300 REM "'SHOW THE ‘LATEST’ NUMBER, S 
310 PRINTS 

400 REM" 'WAIT FOR KEY PRESS, ‘SPACE’ OR ‘Q’ 

410 KEY$ = INKEY$ : IF KEY$ = “” THEN 410 

420 IF KEY$ = “ ” THEN 510 

430 IF KEY$ = “Q” THEN 210 ELSE 410 

500 REM" 'COMPUTE NEXT NUMBER IN PATTERN 

510 S = S + A 


520 GOTO 310 
999 END 

This program is much like NUMBER PATTERNS #1 ex- 
cept that the pattern is defined by the TRS-80, in lines 210 
and 220. 

210 S = RND(10) The FIRST NUMBER (S) is a random integer, 
1 to 10. 

220 A = RND(1 0) The ADD-ON NUMBER (A) is a random integer, 

1 to 10. 

If you don’t like our limits (1 to 1 0), change them! Enter the 
program and type RUN. The TRS-80 picks a random pattern. 
Well, not really. The pattern isn’t random. Instead, the two 
numbers that define the pattern are random, within limits 
( 1 < S ^ 1 0 and 1 < A < 10). The pattern, once the two de- 
fining numbers have been chosen, is completely determined. 

Anyhow, after you type RUN, the first number in the pat- 
tern chosen by the TRS-80 appears on the screen. 

•To see another number in the pattern (sequence), press 
the space bar. 

•To scrub this pattern and get a new pattern, press the 
Q key. 

These patterns are for people who have little or no experi- 
ence in guessing the next number in a pattern, or sequence. 
We hope that playing this game, activity, recreation (or what- 
ever you wish to call it) will help people enjoy number patterns. 

As we go on, we will introduce more challenging patterns. 
If this stuff seems too easy, be patient — we will slowly move 
from easy to harder to awful! The ride will be slow and easy. 

You, of course, can easily change our program so that it 
presents geometric sequences (progressions?) instead of 
arithmetic sequences (progressions?). You need change on- 
ly line 510 to: 510 S = S*A 

Please remember, this series is only an outline of things to 
do, things to try. Our programs are bare bones. We assume 
that you , the teacher, parent, friend, are right there explain- 
ing how to use our simple programs. You are there to help 
when something goes wrong. 

If you are a teacher, we encourage you to find a 10-year- 
old teaching aid (or 9, or 1 1 , or whatever age you have avail- 
able) to do the stuff in the preceding paragraph. Your TA will 
love it and their students will love it. Find as many TAs as 
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possible; you might suddenly find that “kids teaching kids” 
lets you relax and enjoy your classroom as never before — 
you can then help kids learn as you have never been able to 
do before. Your TRS-80 suddenly becomes a TA, always 
there, always ready to work. 

OK, back to number patterns. Perhaps you have a plan in 
mind — a pattern of patterns, or a sequence of sequences. 
You would like your student, child or friend to experience 
first this pattern, then another, yet another. You have a plan 
which begins with easy patterns, then slightly more difficult, 
then more difficult, then. . .well, after all, it is your plan. Do it 
your way. 

Instead of letting the TRS-80 select number patterns, you 
can prescribe a sequence of patterns. The following program 
allows you to do this. All you have to do is rewrite the DATA 
statements so that your plan replaces ours. 

100 REM** 'NUMBER PATTERNS #3 
110 CLS 

200 REM "'READ FIRST NUMBER (S) AND ADD-ON NUMBER (A) 
210 READS. A 

220 IF S= 1 E37 THEN PRINT “I’M OUT OF PATTERNS” : END 
300 REM '"SHOW THE ‘LATEST’ NUMBER, S 
310 PRINTS 

400 REM "'WAIT FOR KEY PRESS. ‘SPACE’ OR ‘Q’ 

410 KEY$ = INKEY$ : IF KEY$ = “” THEN 410 

420 IF KEY$ = “ ” THEN 510 

430 IF KEY$ = “Q” THEN 110 ELSE 410 

500 REM '"COMPUTE NEXT NUMBER IN PATTERN 

510 S = S + A 

520 GOTO 310 

900 REM" 'VALUES OF S AND A 

910 DATA 1,1, 1,2, 2,2, 2,3 

920 DATA 0,1, 0,2, 10,10, 3,5, 1E37, 1E37 


In the above program, line 210 reads two numbers, the 
FIRST NUMBER (S) and the ADD-ON NUMBER (A). 
These numbers are read from the DATA statements in lines 
910 and 920. 



S A 

S A 

S A 

. .and so on 

910 DATA 

1,1, 

1,2, 

2,2, 

2,3 

1st pattern 

2nd pattern 

3rd pattern 

4th pattern 


920 DATA 

0,1, 0,2, 

10,10, 3,5, 

1 E37, 1 E37 


5th pattern 

6th pattern 

7th pattern 

8th pattern 

FLAGS 

The DATA statements 

have values 

of S and A for eight (8) 


patterns, followed by two outrageous numbers, 1 E37 and 
1E37. These numbers are the flags , which say “There are 
no more numbers. We are not pattern numbers. We are here 
only to tell the computer that there are no more numbers.” 

Why two flags? Because, the READ statement (line 210) 
reads two values. There must be two values, or an OD (Out 
of Data) error message will occur when the TRS-80 tries to 
read two numbers in line 210. The second flag is not used, 
but must be there. 

With the above program, you can plan your sequence of 
sequences, or pattern of patterns. You pick each FIRST 
NUMBER and you pick each ADD-ON number. You pick 
each pair of numbers in the DATA statements. Use as many 
pairs as you want, then finish with two flags, 1 E37 and 
1 E37. If you change the flags, also change line 220 in the 
program. Please don’t confuse the computer.D 

To contact the author write Bob Albrecht , P.O. Box 310, 
Menlo Park, CA 94025. 



CONTROL PROGRAM 
FOR MICROCOMPUTERS 
ENABLING YOU TO RUN 
SOFTWARE PUBLISHED 
FOR CP/M 1.4 ON THE 
TRS-80 MODEL II 



for the TRS-80®Model II 


CP/M is considered the industry standard disk operating system because it gives you 
the hardware-independent interface you need to make your computer work for you. 
CP/M 2.0 is the latest in the evolution of a proven reliable and efficient software 
system. FM6 CORPORATION NOW OFFERS THE CP/M 2.0 FOR THE TRS-80 M00& II. It 
features an enhanced upward compatible file system and powerful new random 
access capabilities. The CP/M 2.0 from FMG provides the ability to run software 
published for the CP/M system, on the TRS-80 Model II. From minidisks, floppy disks, 
all the way to high-capacity hard disks, the flexibility of CP/M 2.0 makes it a truly 
universal operating system. The package includes an 8" system disk, editor, assembler 
and debugger for the TRS-80 Model II. 


master charge II 

•lL 


CP/M is a registered trademark of Digital Research Corp. TRS-80 is a registered trademark of Radio Shack 
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BUSINESS APPLICATIONS 

FROM THE ORIGINATOR OF THE TRS-80 PROJECT 




• USER ASSIGNABLE 
ACCOUNT NUMBERS 
• HIGH SPEED ASSEMBLY 
LANGUAGE PROGRAM 
• 18 DIGIT ACCURACY 
• AUTOMATIC POSTING TO 
GENERAL LEDGER 
* INVOICE AGING 
• CHECK PRINTING WITH 
INVOICE DETAIL 
(Requires 32K, two drives and CP/M) 


ACCOUNTS RECEIVABLE 

Accounts receivable is a low volume in- 
voice system An entry may be invoiced 
at any time — before ready for billing, 
when ready, after billed, even after paid. 
It even has progress billing which keeps 
track of milestone payments made at 
intervals. The program allows automatic 
posting to the General Ledger and will 
interface with a future mailing list pro- 
gram for making bulk mailings to cus- 
tomers Accounts Receivable does not 
print invoices. Reports: 

Not billed 

Open and Closed Invoices 
Aging Analysis 
Customer Statements 
Customer Activity List 


ACCOUNTS PAYABLE 

Accounts Payable is an invoice linked 
system which means that everything re- 
volves around the invoice The system 
provides the user security through the 
use of a password. It allows automatic 
{complete or partial} payment of selected 
invoices, and automatic distribution of 
each invoice to as many as eleven differ- 
ent general ledger accounts. 

This system maintains vendor activity, 
automatically posts accounts payable 
and cash accounts, and will interface 
with a future mailing list program 
Reports: Open and Closed Item Listing 
Aging — 30/60/90 days (or user 
selected) 

Transaction printing for Audit Trail 
Accounts Payable Ledger 


Customization 
is available at 
additional 


PRICE EACH 

$250.00 


JANUARY 1980 


CIRCLE INQUIRY NO. 25 


INTERFACE AGE 97 




The Pascal Notebook 
Chapter 7 


By Henry Davis, Associate Editor 



Since Pascal was designed with compiler writing in mind, 
it is not surprising that Pascal is good for compilers, 
assemblers and other systems programs. Because Pascal 
allows you to add special purpose functions and procedures, 
it can be used in virtually any programming task. However, 
due to the lack of certain intrinsic functions and data types, 
Pascal does not fit some applications well. 

Examination of the data types and intrinsics and the missing 
pieces tells us what Pascal was not designed for. Binary Coded 
Decimal (BCD) is not provided as a basic data type. While it 
can be defined, the lack of BCD data and operations means 
that Pascal is not as efficient to program in as a business pro- 
gramming language like COBOL for business programming. 

Likewise, the lack of mathematical functions indicates that 
Pascal is not well suited to scientific programming. All is not 
lost, however. Pascal can be used to implement special pur- 
pose languages for business, scientific or pedagogical lan- 
guages like LISP or SNOBOL. 

By now you no doubt are wondering how the stream of 
characters that makes up a Pascal program is converted into 
the tokens that the syntax analyzer operates on. The process 
of converting characters to meaningful symbols is termed 
lexical analysis because it deals with the lexicon or dictionary 
ordering of symbols. 

Procedure INSYMBOL is the first major piece of code for 
the Pascal compiler. While the previous procedures may 
have dealt with unfamiliar algorithms, the code was relatively 
simple. INSYMBOL does not use a parameter list after the 
procedure name between the caller and callee. Instead global 
variables are employed to pass parameters. A global variable 
is one that can be accessed by any procedure in the pro- 
gram. Contrast this with a local variable which ceases to exist 
once the block defining it is exited. 

Up until now we have avoided the use of labels and “gotos” 
in the previous procedures. For reasons of efficiency, the 
three labels are defined: 1 , 2 and 3. Note that in Pascal, 
labels must be predefined at the beginning of the relevant 
block. 

Additionally, the programmer is forced to actively par- 
ticipate in defining labels — GOTOs are not a bad program- 
ming technique by themselves but often times the total free- 
dom associated with FORTRAN style. GOTOs encourage 
sloppy programming practices. The philosophy behind 
GOTOs in Pascal is one of programming freedom moder- 
ated by syntatic redundancy. 

It is usually easier and more efficient to utilize the struc- 
tured control structures instead of the unstructured GOTOs. 
The procedure INSYMBOL has three labels 1 , 2 and 3 for 
exit conditions within the procedure. INSYMBOL is the in- 
terface point between you, the user, and the compiler. As 
such it must perform not only the conversion of strings of 
characters into symbols of Pascal, but it must also handle 
various error conditions such as illegal characters. 

Following listing L4, the first action of the lexical analyzer 
is to “eat” spaces and blank lines through the end of line 
(EOL). Individual spaces are skipped by: 

WHILE (CH= ‘ ’) AND NOT EOL DO NEXTCH; 
NEXTCH returns the next character in the source file. The 


REPEAT loop skips the EOL character but causes program 
flow to continue if the character is other than a space or end 
of line. At this point the character is either legal or illegal; the 
test for illegal characters is simplified by the use of sets. 

The tedious initialization of the compiler makes testing of 
conditions and attributes easy. The array CHARTP contains 
information about the type of character (CH) used as a selec- 
tor. Specifically, some characters are ILLEGAL. If a character 
is illegal then an appropriate error number (399) is emitted. 

If a symbol begins with an alpha character, then it is an 
identifier of some type. Because there are special conditions 
for an identifier, a separate piece of INSYMBOL builds iden- 
tifiers. Standard Pascal requires that each identifier be uniquely 
specified by the first eight characters. All subsequent charac- 
ters are truncated. Because identifiers are terminated on the 
right by either a special or illegal character, building the ID 
continues until either the ID is terminated or more than eight 
characters are found. 

Obviously, extraneous characters in an ID must be skipped. 
In the event less than eight characters are encountered, the 
remaining ID characters are set to blanks to facilitate search- 
ing and comparing. Note that every ID requires at least eight 
bytes regardless of its time size. There are techniques to han- 
dle variable sized IDs but they are considerably more compli- 
cated than that presented here. 

Once the ID is built it is checked against the reserved sym- 
bols (RSY) to determine if it is one of the keywords of Pascal. 
If so the appropriate information is passed to the caller; 
otherwise it is identified as a user defined identifier. 

If the first non-blank character INSYMBOL receives is a 
digit then what follows must be a number. Like identifiers, 
numbers have a maximum number of digits. Termination of 
a number is simpler than an identifier; a number ends when a 
non-numeric character is encountered. If a V or ‘E’ follows 
the number then the number is a real. Note that if a second 
V is encountered then there are two integers with the range 
symbol between them. 

Now the number is either an integer constant or a real con- 
stant. If the number was terminated by a V or ‘E’ then it is a 
real. When a number contains an ‘E’ then it is in scientific 
notation and has an exponent. Once the constant has been 
built a new structure is allocated with the NEW statement. It 
includes the constant, its class (real) and the global attributes. 
In case of error the value returned is zero. 

Integers are a much simpler matter. First the size is checked 
and then the string is converted to an actual integer by the 
statement: 

IVAL: =IVAL * 10 + ORDINT [DIGIT [K]] 

Now the only conditions left for the scanner to handle are 
operators and other special symbols. 

One more type of constant can occur in Pascal — a string 
constant. String constants are started and ended with single 
quote marks. Within Pascal a quote can be referenced by a 
series of four single quotes. Such a constant indicates the 
appropriate part of the CASE statement for handling string 
constants. The scanner builds the string constant until a clos- 
ing quote or an end of line is encountered and then creates a 
new data structure with that constant. 
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The rest of INSYMBOL handles two-character symbols 
like: =, >= and single-character operators. A special kind of 
two-character symbol indicates that a comment has been en- 
countered or terminated. The comment symbols are special 
because they direct the compiler to ignore all characters in 
between since they are for the programmer’s use only. 

Throughout this discussion of the scanner INSYMBOL, 
constant reference has been made to a procedure called 
NEXTCH whose sole apparent purpose is to return to the 
next character. Actually NEXTCH does read the next charac- 
ter via the standard procedure READ but it also prints a 
listing if so desired. In addition, certain error conditions like 
end of file (EOF) which is a fatal error are detected. Note that 
an end of line is never a true error condition at this level; the 
outer program must simply determine if an EOL did occur. 

Another procedure which was assumed to exist is ERROR. 
Try following this code through to determine its function. 
Hint: how many errors can occur in one statement and 
where are these error messages printed? 

Procedure OPTIONS determines which compiler options 
have been selected. For the most part this routine simply sets 
up global variables to indicate the options. However, one 
statement is interesting by itself: 

PRTABLE: =CH = ‘ + ’ 

Remember that in Pascal the equal sign by itself is a com- 
parison with a Boolean result. So the statement means that 
CH is compared to ‘ + ’ and the result of the test is stored in 
PRTABLE. This allows you more programming freedom 
than is generally available in most programming languages.D 

Program Follows 


Get the power of assembly language along with the structure, ease, 
and elegance of PASCAL! 

With this in mind. Structured Analysis Systems developed 
SP80, an innovative concept providing structured programming 
capabilities within assembly language. 

Designed specifically for the 8080/Z80 systems, SP80 can 
be used with most macro assemblers; TDL, Cromemco Z80, 
Microsoft, or Digital Research. 


Statements include: 

• Iteration; LOOP-EXITIF, REPEAT-UNTIL, WHILE-ENDWHILE, DO 

• Conditional; IF-ELSE-ENDIF 

• Case analysis; SELECT-CASE-CASE-CASE-ENDCASE 


The 


Specific capabilities: 

• Conjunction/Disjunction; AND, OR 

• Unsigned relations; EQ, NE, LT, LE, GT, GE 

• Signed relations; SLE, SLT, SGE, SGT 

• Conditions; CARRY, NZ, 

PLUS, Etc. 

• Z80 or 8080 code 
generation 

SP80's manual 
includes; functional 
source listings of up 
to two macro 
libraries, macro syntax 

(with examples), and detailed sample SP80 program. 


best of 

PASCAL 


Send $95 for CPM diskette and manual package, including complimentary 
SP80 reference card, or $25 for manual alone. Extra laminated SP80 reference 
cards $5 each, (add $5 overseas and $2 Canadian postage) to: 

SP80 

P.O. Box 2745 

Reston, Va. 22091 / 703-860-8794 


Persons interested in receiving Listings /, 2 and 3 should 
send a large self-addressed envelope to Pascal Notebook, 
INTERFACE AGE Magazine, P.O. Box 1234, Cerritos, CA 
90701. Henry Davis can be contacted at American Micro- 
systems, Inc., 3800 Homestead Rd., Santa Clara, CA 95051. 


Please specify only up to two assemblers for which to receive documentation. 
Also available in Macro-11 for the LSI-11 and PDP-11. 

Prices subject to change without notice. 
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Data Dynamics Technology has a library of answers . . . 


A BASIC: An Introduction to 

^ Computer Programming in BASIC 

■ Language -Second Edition 
By James S. Coan. 288 pages, $8.95 

The author uses over 100 sample pro- 
grams to illustrate the essential tech- 
niques of the language and to integrate 
BASIC programming with mathematics. 
Each language statement or capability is 
clearly explained at the time that it is first 
used in a sample program. Every section 
is followed by practice problems. 

Order No. HAY5106-9, paper. 

Microprocessor Applications 
in Business and Industry 
By Martin Whitbread 
160 pages, $18.00 

This book provides an up-to-date intro- 
duction to micro-electronics, micropro- 
cessors and microcomputers. It explains 
the fundamentals of microprocessors 
and how they may be used to reduce ad- 
ministration and manufacturing costs, 
increase efficiency and assist in the 
development of new products. 

Order No. CHP, paper. 

0 Build Your Own Working Robot 
By David L. Heiserman 
234 pages, $5.95 

Here are complete instructions, plans, 
schematics, logic circuits, and wiring 
diagrams for building Buster, the mech- 
anical pet robot. He’ll serve you coffee or 
bring you the morning papers. He’ll forage 
for his own “food” and scream when he 
can’t find it. His “curiosity” will get him 
into one plight after another, but Buster 
has the capacity to get himself out of 
trouble just as easily as he got into it! 
Order No. TB841, paper. 

Instant BASIC 
By Jerald R. Brown 
159 pages, $9.95 

Written for the inexperienced, this activ- 
ity oriented book will help you teach your- 
self microcomputer BASIC, and the simi- 
lar DEC BASIC PLUS for programming 
your personal computer. There’s never a 
dull page and plenty of activities. For 
those who already know some BASIC, 
this workbook can teach you the new 
microcomputer dialect. 


Order No. DMX04-3, paper. 



An Introduction to 
Microcomputers: Volume 0 
The Beginner’s Book 
By Adam Osborne, 300 pages, $7.95 

Here is the complete book for the begin- 
ner in the field of microcomputers. It 
describes component parts of a micro- 
computer system and relates them to 
the individual hobbyist. 

Order No. OSB26-8, paper. 

6 6502 Applications Book 
By Rodnay Zaks 
288 pages, $12.95 

This book will teach you how to connect 
a board to the outside world and imple- 
ment practical applications for the 6502. 
You will learn techniques ranging from 
simulated traffic control to analog- 
digital conversion. 

Order No. C302, paper. 

7 Introduction to TRS-80 Graphics 
By Don Inman, 175 pages, $8.95 

Here is a book that will explain 
the basics of graphic programming us- 
ing real examples which can be run on 
the TRS-80. The book begins with some 
basic concepts like line drawing and 
leads on to more advanced concepts, 
such as moving figure animation. 

Order No. DP18-5, paper. 

Programming the 6502 
By Rodnay Zaks 
300 pages, $10.95 

This book is designed to teach program- 
ming using the 65t)2. It will bring you to a 
point where you can write complete pro- 
grams, as well as explain the advantages 
and disadvantages of the 6502. 

Order No. C202, paper. 

Introduction to 8080 and 
Z-80 Assembly Language 
Programming 
By Kathe Spracklen, 192 pages, $7.95 

Here is the first book that gives an intro- 
ductory look at assembly language pro- 
gramming for the 8080 and Z-80. It will 
answer any questions an applications 
programmer may have on how to get the 
most out of his or her machine. 

Order No. HAY 5167-0, paper 


A Quick Look At BASIC 
By Donald D. Spencer 
64 pages, $3.95 

A short, to-the-point introduction to the 
BASIC programming language. It is in- 
tended to serve as a self-instructional 
book designed for either the reader who 
has little or no knowledge of computers 
or computer programming, or the person 
who wants to learn BASIC quickly. This 
text introduces the student to the essen- 
tials of BASIC in a clear and simple man- 
ner. The emphasis is on giving the stu- 
dent the ability to use the computer to 
solve problems as quickly as possible. 
Order No. CAM 1008, paper. 

6800 Programming for 
Logic Design 
By Adam Osborne 
310 pages, $9.50 

This book explains how an assembly 
language program within a microcom- 
puter system can replace combinatorial 
logic — that is, the combined use of 
“off-the-shelf,” nonprogrammable logic 
devices. 

Order No. OSB05-5, paper. 

32 Basic Programs for the 
PET Computer 
By Tom Rugg and 
Phil Feldman, 370 pages, $15.95 

This book is for the computerist who 
would like to learn more about the PET 
2001. It offers 32 chapters of fully docu- 
mented, different programs such as 
games, math and other educational pro- 
grams plus many more. 

Order No. DP25-8, paper. 

INTERFACE AGE Binders 
and Slip Cases 

Data Dynamics Technology 
is now offering deluxe binders and slip 
cases which will place each back issue 
of INTERFACE AGE at your fingertips. 
Each binder is constructed of brown 
vinyl with INTERFACE AGE stamped in 
gold foil on the front cover and spine. 
The slip cases are identical, but in blue. 
These rugged binders and slip cases can 
hold 12 issues each and will protect your 
back issues of INTERFACE AGE for years. 


11/79 

DATA DYNAMICS TECHNOLOGY P.O. Box 1217, Cerritos, CA 90701 

Name (Print) 

Add ress 

City State Zip 


Please send me: 


Description 

Qtv 

Price 

Total 

Book Order # 

Qty 

Price 

Total 

















Binders 


7.50 






Slip Cases 


5.95 







Shipping & Handling Charges TOTAL ORDER $_ 

Binders and Slip Cases$1.50 ea. U.S., $2.00 ea. Foreign *TAX $_ 

Books $ .75 ea. U.S., $1.50 ea. Foreign SHIPPING & HANDLING $_ 


■■■■ jWH TOTAL ENCLOSED $ 

□ a □ jE^jg □ jjQSfc. # □ Check or M.O.(U.S. Funds drawn on U.S. bank) 

Exp. Date Signature 

•California residents add 6% sales tax. Availability and prices quoted subject to change without notice. 

Please allow six weeks for delivery. You may photocopy this page if you wish to keep your INTERFACE AGE Intact. 

Orders cannot be shipped unless accompanied by payment, including shipping & handling and tax where applicable. 

DATA DYNAMICS TECHNOLOGY, A Division of INTERFACE AG E Magazi ne (213) 926-9544 
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PROGRAM LISTING 4 


PROCEDURE INSYMBOL > 

<*READ NEXT BASIC SYMBOL OF SOURCE PROGRAM AND RETURN ITS 
DESCRIPTION IN THE GLOAL VARIABLES SY, OP, ID, VAL AND LGTH*) 
LABEL 1,2,3; 

var i,k: integer; 

digit; packed array c 1 ♦ ♦ strglgth r.i of char; 
string: packed affray ci* ♦ strglgth :i of char; 
lvp : csp ; test : boolean ; 

BEGIN <*INSYMBOL*> 

i: 

REPEAT WHILE <CH =•-. ' ') AND NOT EOL DO NEXTCl-i; 

TEST J« ol; 

IF TEST* then nextch 
UNTIL NOT TEST; 

IF CHARIPC CH 3 a ILLEGAL THEN 

begin sy :••== others; op noop; 

ERROR <399); NEXTCH 
END 
ELSE 

CASE CI-1 OF 

' A ' , ' B ' , ' C ' , ' D ' , ' E ' , ' F ' , ' G ' , ' H ' , ' I ' , 

' J ' , 1 K ' , ' L ' , • M ‘ , ' N ' , ' 0 1 , • P ' , 1 Q ' , • R ‘ , 

' s ' , ' T ' , ' U ' , ' V ' , ' W ' , ' X ' , ' Y ' , ' z 1 : 

BEGIN K :« 0; 

REPEAT 

IF K < THEN 

begin k tm k + 1 ; :i;dc: kc :» ch end ; 

NEXTCH 

UNTIL CHARTPCCH3 IN C SPECIAL , ILLEGAL 3 ; 

IF K >« KK THEN KK :== K 
ELSE 

REPEAT ID CKK3 ' ’ ; KK :« KK - 1 

UNTIL KK K; 

FOR I := FRWCK3 TO FRWCKM.3 - 1 DO 
IF RWCI3 « ID THEN 

begin sy :■ RSYt:i:i; op i ropcii; goto 2 end; 
sy ident; op j== noop; 

2 : end; 


begin op :== noop; i : == 0 ; 

REPEAT I I+i; IF IO DIGMAX THEN DIGITCI3 CH; NEXTCH 
UNTIL CHARTPI! CH 30 NUMBER ; 

IF <CH ^M') OR ( CH a 'E') THEN 
BEGIN 

k :«i; 

IF CH :=: ' ♦ 1 THFN 

BEGIN K :== KM; if K <== DIGMAX THEN DIGITCK3 *» CH; 


LGTH :=* LGTH - i; <*NOW L.GTH - NR OF CHARS IN STRING* ) 
IF LGTH *: 1 THEN VAL ♦ I VAL J-~ ORD ( STRINGC 13) 

ELSE 

BEGIN NEW < LVP , STRG ) ; LVP@ ♦ CCLASS : =STRG ; 

IF LGTH > STRGLGTH THEN 

BEGIN ERROR <399); LGTH :« STRGLGTH END; 

WITH LVP© DO 

BEGIN SL.GTH LGTH; 

FOR I 1 TO LGTH DO SV ALII 13 :» STRINGC 1 3 

end; 

VAL. *V ALP LVP 

END 

end; 

begin op noop; nextch; 

IF CH « THEN 

BEGIN SY :» becomes; nextch end 
ELSE SY COLON 

end; 

* ♦ • : 

begin op :== noop; nextch; 

IF CH == ' ♦ ' THEN 

BEGIN SY :=••: colon; nextch end 
ELSE SY :== PERIOD 
END ; 

• < • : 

BEGIN NEXTCH; SY t== RELOP; 

IF CH « THEN 

BEGIN OP :» leop; NEXTCH end 
ELSE 

IF CH « •<' THEN 

BEGIN OP :== NEOP; NEXTCH END 
ELSE 0F : ’ L I OP 

end; 

■ > 1 : 

BEGIN NEXTCH: SY RELOP: 

IF CH =* ' =•= ' THEN 

BEGIN OP :=== GEOP; NEXTCH END 
ELSE OP :== GTOP 
end; 

■ < • : 

BEGIN NEXTCH: 

IF CH = ' THEN 
BEGIN NEXTCH ; 

IF CH = THEN OPTIONS; 

REPEAT 

WHILE CH <> '** DO NEXTCH; 

NEXTCH 

UNTIL CH = ' ) ' : 

nextch; goto i 

END ; 

sy lparent; op noop 
end ; 

1 :s: 1 , 1 / 1 , 1 ) 1 , 
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Learn to program your microcomputer 
using Assembly Language 


Assembly Language Programming primers for these 
five microprocessors, by Lance Leventhal. 

Each book explains assembly language programming, 
describes the functions of assemblers and assembly 
instructions, and discusses basic software development 
concepts. A special section on structured programming 
complements the many practical programming 
examples, which range from simple memory 
load loops to complete rudimentary design 
projects. 


JUST ARRIVED 

6502 

and COMING SOON 

6809 



In each book you’ll find: 

• Over 80 programming examples tailored to your 
microcomputer, with source program, object code, 
flowcharts, and explanatory text. 

• Each instruction fully explained 

• Assembler conventions 

• I/O devices and interfacing methods 

• How to program the interrupt system 

• Table of Contents: Introduction to Assembly Language 
Programming; Assemblers; The Assembly Language 
Instruction Set; Simple Programs; Simple Program Loops; 
Character Coded Data; Code Conversion; Arithmetic 


Don't forget 
our other ALP Books 


Problems; Tables and Lists; Subroutines; Input/Output; 
Interrupts; Problem Definition and Program Design; 
Debugging and Testing; Documentation and Redesign; 
Sample Projects. 


Z80 • 6800 ■ 8080A/8085 


Order Form 

Price Increase effective January 1, 1980. If ordering after January 1, please use price In brackets. 

□ Please notify me when 6809 ALP is available. 


Book 

Price 

Quantity 

Amount 

Name: 

6502 Assembly Language Programming 

$9.50 [$12.50] 



Z80 Assembly Language Programming 

$9.50 [$12.50] 



Address: 

6800 Assembly Language Programming 

$9.50 [$12.50] 



City: State: 

8080A/8085 Assembly Language Programming 

$9.50 [$12.50] 



ZIP: Phone: 

Calif, residents add 6% sales tax. 

S.F. BART residents add 6-1/2% sales tax. 

SHIPPING (Shipping for large orders to be arranged) 

□ All foreign orders $4.00 per item for airmail 

□ $0.45 per Item 4th class in the U. S. (allow 3-4 weeks) 

□ $0.75 per item UPS in the U.S. (allow 10 days) 

□ $1 .50 per item special rush shipment by air in the U.S. 
For faster shipment or credit card, phone (415) 548-2805 


OSBORNE/McGraw-Hill 

630 Bancroft Way, Dept, £1 1 

Berkeley, California 94710 

(415) 548-2805 • TWX 910-366-7277 ■■nil 
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Using ond Building 
Micro-Dosed Systems 

Chopter One 


By David Marca, Associate Editor 

Now that microcomputers are affordable by small busi- 
nesses, there is a great trend to use the computer as much as 
possible in the day-to-day running of the business. However, 
a closer look at the way small businesses are getting into the 
microcomputer boom has exposed an interesting phenome- 
non. The pains of becoming and staying computerized for 
small businesses are similar to the pains of large organiza- 
tions when they started twenty years ago. 

Why? These same pains experienced are being caused by 
symptoms that are fundamentally the same, but have taken 
on slightly different appearances: 

1 . When computers first became commercially available, large 
companies thought they could see the benefits of using 
them in their organizations. Today, microcomputers are 
affordable, so small businessmen think they can foresee 
those same kinds of benefits on a smaller scale. Symptom: 
Purchasing a computer before really understanding how 
it will be used to benefit an organization. 

2. Originally, programs were developed with great consid- 
eration for computer resources and little consideration 
for the people using the computer. Today, home-grown 
programs are built and software packages are bought 
with little regard to the long-term impact on the small 
business organization. Symptom: Producing or buying a 
working program does not imply the program will work 
well with the people and procedures of an organization. 

3. Originally, as large organizations changed, computer 
systems could not easily adapt to meet new requirements. 
Today small businesses are finding it difficult to modify 
previously bought packages or home-grown programs 
when an aspect of their business changes. Symptom: 
Programs built to meet immediate needs may not be 
usable in the future due to change. 

Even though the forms of the symptoms are different, the 
pains experienced are still the same because the same disease 
is present. We are led to believe that since computers are af- 
fordable, programs can be developed which will work 
smoothly with an organization. We are focusing our attention 
upon the new hardware and the new fad of programming, 
and are not paying any attention to the real issue — people, 
computers, and programs must work welt together and must 
be able to change together. 

The major purpose of this tutorial, therefore, is to describe 
the major principles of using and building working micro- 
based systems. Much of the tutorial will investigate specific 
features and problems when using the FORTRAN program- 
ming language to build software. By the end of the tutorial: 
1) users should be able to understand what is required to 
build a working system, 2) developers should be able to 
understand what users must specify in order to build a work- 
ing system, and 3) both should understand how to interact 
with each other. It has been said: 

“A technological society must be in a continuous state 

of change. Yet what people want most from society is 

stability.” 1 

Hopefully by the end of this tutorial, we can have a better 
idea of how to deal with continual change, and be stable 


enough to effectively use the technology of microcomputers 
to improve the way we do business. 

TUTORIAL OUTLINE 

The series of articles is clustered into six groups of two 
articles each. The first two provide a context for the remain- 
der of the series, and discuss fundamental concepts of sys- 
tem development. 

Some basic FORTRAN concepts are presented in the sec- 
ond group of articles, and common programming problems 
are implemented with the language in the third article group. 
The next two groups of articles look at the “front-end” and 
“back-end” of application programs, discussing concepts of 
user interfaces and databases. 

Lastly, the major issues of installing and using a system are 
presented. Major topics in order of presentation are as follows: 

I. System Development Principles and Techniques 

II. Rudiments of FORTRAN 

III. Applying FORTRAN 

IV. User Interface Concepts 

V. Data Storage and Retrieval Concepts 

VI. Systems in Operation 

Remember that all programming examples will be written 
in FORTRAN, and will be working programs. Whenever a 
program development tool is used to produce those FOR- 
TRAN examples, a description of the development program 
or procedure will be given. If the going gets tough, and you 
are still unsure of a concept after careful study, you can con- 
tact me — my phone number and address are at the end of 
each section. 

SYSTEM LIFE CYCLE 

We are constantly surrounded by systems every day. The 
car we drive is a system. The world we live in is a system. 
Even our bodies are systems. Just by living, we participate 
(sometimes knowingly, sometimes not) in a myriad of systems. 

With the advent of computer technology, many more of us 
are not only participating in systems, but are also taking an 
active role in the building of systems for others to use. As a 
result, more participants (users) are interacting with builders 
(developers) to produce systems that are more complex and 
(hopefully) easier to use. A better understanding of user and 
developer roles will improve the quality of systems produced. 

The concept of System Life Cycle is a vital aid towards 
gaining that understanding. We will therefore investigate the 
System Life Cycle and employ it to define user and 
developer roles in the specific area of micro-based computer 
systems. Before we discuss System Life Cycle, however, we 
should all have a firm definition of what exactly is a system. 

A DEFINITION OF “SYSTEM” 

As discussed earlier, people have a general understanding 
of the word “system.” In fact, Webster gives several good 
definitions, one of which is: A complex unify formed of 

many often diverse parts subject to a common plan or serv- 
ing a common purpose. 

So a system is actually a group of parts working together and 
ultimately achieving some predefined goal. This definition is 
certainly sufficient as a definition of the system as a whole. 
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But there is more to system than just the whole. Another 
definition focuses upon the components that make up a sys- 
tem: “A system is a set of objects together with relationships 
between the objects and between their attributes . fT2 

Ah! So the system's parts actually have features which dis- 
tinguish one part from another. Also, each part has specific 
relationships with other parts of the system. These theoretical 
definitions give an understanding of a system in general. 
However, one additional view may shed some light on the 
practical aspects of system: A correct system is one in 

which the right sets of actions are executed on the right sets 
oi data at the right times. 3 

While this is a more restrictive definition than the first two, 
it is appropriate because correct systems are extremely im- 
portant. We rely upon systems working correctly for our ex- 
istence, growth and happiness. 

Working systems usually have one very important feature 
which is often overlooked — they are living. They evolve 
over time, and change to meet the challenges of the environ- 
ment around them. Thus the definition of a system that will 
be used for this tutorial is summarized by the following: 

A system 

1 . Is a working whole. 

2. Contains parts having distinguishing qualities and 
relationships to one another. 

3. Does the right things at the right times. 

4. Changes over time. 

The final point of a system being capable of evolution in- 
troduces the concept of System Life Cycle. 

TOWARDS AN UNDERSTANDING OF 
SYSTEM LIFE CYCLE 

Confusion can occur when a program is viewed as a 
system, if it is thought that it will be built only once. Pro- 
grams are indeed built, used, and eventually thrown away. 
Yet what gets thrown away is really only a part of the real 
system. The system (people, procedures, and even the data!) 
continues to exist, while the program does not. 

A good understanding of this process of continuous 
change can be achieved by remembering two analogies. 
First, remember that System Life Cycle is like the spectrum 
of white light. Just as the spectrum of white light has three 
primary colors (red, yellow and blue), the System Life Cycle 
has three basic phases: Analysis, Design, and Implementa- 
tion (see Figure 1). 
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MANAGE 

NATURAL LANGUAGE DATA BASE MANAGER 
FOR THE ALPHA MICRO SYSTEM 


Allows processing of files by sentences written in English, rather than by programs written in 
a computer language. For example, you may ask the computer to “List prospects whose in- 
terest is houses and whose price is between $60,000 and $90,000 by Zip Code as labels”. 

Definitional capability allows easy categorization of records into terms meaningful to the 
user. For example, telling the computer “DEF: Pasadena Residents: Mailing whose Zip Code 
is between 91101 and 91108 but not 91102” would allow subsequent processing using only 
the words “Pasadena Residents” to refer to that group. User defined terms are unlimited in 
form, length and number. 

Help messages are available throughout the system for user convenience. By simply entering 
a question mark, at any time, the system will respond with a message specifying the type of 
input MANAGE is expecting. Dual question marks will print the message in greater detail. 
Triple question marks will display a complete, menu driven user’s manual. 

Other special features include: user defined, unlimited length fields; access from user pro- 
grams via command files; passwords; background processing; and flexible output formatting. 


A new approach to memory management optimizes the mapping of data, and the loading of 
programs, for maximum operating speed in the amount of memory available in the user’s 
system. This is done automatically, and is transparent to the user. Thus thousands of records 
can be stored, ordered, categorized and otherwise processed in a matter of seconds, rather 
than in minutes or hours. Practical applications include: 


Mailing lists 
Market analysis 
Inventory files 
Personnel files 
Customer listing 
Buyer’s Guide 
Budget Analysis 
Price lists 


Real Estate listings 
Quality Control Records 
Telephone directory 
Reservation system 
Mail order management 
Library cross indexing 
Appointment scheduling 
Employment agency files 


A ready-to-use disk, with complete user’s manual, is priced at $1250. A demonstration disk, 
with a maximum capacity of 90 records, is available for $100. Manual only, $5.00. Enhanced 
versions, as they become available, will be available to all users for a copying charge of 
$25.00, including revised manual. 

CompuWest offers complete, turn-key systems with Video terminal, High 
speed printer, 48K memory, and a 10 Megabyte hard disk drive at prices starting at $15,750. 


( CompuWest] 

BUSINESS COMPUTERS 

2049 CENTURY PARK EAST, STE 3455, LOS ANGELES, CA 90067 • PHONE (213) 557-1770 


JANUARY 1980 


CIRCLE INQUIRY NO. 81 


INTERFACE ACE 107 



Similarly, just as the three primary colors are not distinct 
(i.e. there is a mix of colors between any two primary colors 
— like green or orange), the three basic phases of System 
Life Cycle are not distinct. There is no real sharp distinction 
between System Life Cycle phases because some system 
development activities have properties of more than one 
basic phase. 

The second analogy worth remembering is that System 
Life Cycle is like a corkscrew. As we start with a working sys- 
tem, go through the system development phases, and end 
up with a new system, remember that the new system is dif- 
ferent than the old system in many ways. Hence, if we 
observe a system evolving over time, it will have gone 
through many System Life Cycles (see Figure 2). 



Even though we have the best understanding of System 
Life Cycle today, we will acquire more knowledge as time 
goes on, and hence improve upon our fundamental defini- 
tions. Let’s now take this fundamental understanding and 
use it to define user and developer roles during the building 
of a system. 

A USER S VIEW OF SYSTEM LIFE CYCLE 

Users must constantly keep in mind that developers are 
solving their problems. A simple definition of problem solv- 
ing from a user point of view will help to identify the user’s 
role in the analysis phase of System Life Cycle: 

A problem is 

7. a state of affairs 

2. a set of requirements 

3. a set of criteria for evaluating the states of affairs with 
respect to the requirements such that the state of 
affairs is unsatisfactory. 

A solution to that problem is the same, except that the 

state of affairs is satisfactory. 4 

Thus, during the analysis phase, users must specify: 1) 
why the new system is needed, 2) what the new system must 
do, and 3) how the new system will be approved or accepted 
(see Figure 3). These specifications should be recorded and 
organized into an analysis document by the developers, and 
the users should review and approve this document before 
the design phase starts. 



ing the specification of details (i.e. timing and formats of 


reports and data) that are critical to the system’s external 
appearance's. Since the design phase is a time of constant 
decision making given a host of conflicting requirements, 
two other important user activities occur. First, users may be 
required to select from a number of solution alternatives for a 
specific design problem. 



Secondly, users may need to postpone or eliminate the 
implementation of certain functions of the new system. All 
the user activities in the design phase generally occur without 
pattern or sequence, as shown in Figure 4. 

During implementation, the user’s activities occur in a 
much more sequential pattern (see Figure 5). After the 
system has been built, a process of system acceptance 
should be performed, and when acceptable, the new system 
is then installed. 

The installation can be as easy as running a new program, 
or as difficult as building a physical structure to house new 
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SELECTOR III-C2 ALLOWS INSTANT 
RECALL OF ANY RECORD USING ANY IN- 
FORMATION ITEM IN THE RECORD. That 
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that ability makes SELECTOR III-C2 the 
most powerful information management 
system in microcomputers today! 


The three major activities in business 
computing are. ..Word Processing, Finan- 
cial Accounting, and the storing, pro- 
cessing, and reporting of information. 
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The system represents the state of the 
art using Micro-Ap’s unique record index- 
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It’s ‘menu driven’ and uses screen 
displays with all the instructions and er- 
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With SELECTOR III-C2 you... 

• define a record format assigning up to 
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records can be instantly recalled by 
name, date, quantity, ZIP Code, or 
whatever. 

• create a file and begin entering edited 
and verified data immediately. 

• browse through your file in key field 
order, making whatever changes or dele- 
tions needed. 

• select collections of records meeting 
your exact requirements and arranged in 
the order wanted. 

• create a unique report that contains 

the precise information you need - with 
numerical totals, averages, maxima, and 
minima -for any period of time and sum- 
marized by name, date. ..or by any item 
you want. circle inquiry no. 38 

• bring an application on-line in hours in- 
stead of months. 
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computer hardware, converting all manual files into machine 
readable form and training people to run the system. 

Lastly, users must heavily monitor the system’s day-to-day 
operation to ensure the system is correctly working. 

A DEVELOPER S VIEW OF SYSTEM LIFE CYCLE 

Having investigated what aspects of System Life Cycle 
activities are important to users, we will now identify those 
activities which are important to system developers. During 
analysis, developers should keep in mind one important 
point: The key to successful requirements definition lies in 
remembering that people define requirements . 5 

So developer activities actually stem from specifications 
given by users: 1 ) understand and document why the system 
is needed, 2) understand and document what the system will 
do, and 3) understand and document how the user plans to 
accept the new system (see Figure 6). 



Understandings of current operations, current environ- 
ment, future system functions, and system data are all docu- 
mented during analysis. Once a thorough understanding of 
what will be done is achieved, the design phase is then started. 

The activities of developers in design are many and varied, 
but they are performed in a fairly sequential manner. First, 
the developer must divide the system into subsystems 


according to the application functions and data. Next, the 
overall structure of each subsystem is defined. The structure 
of each subsystem is then used to identify physical program 
modules. Finally, the sequential properties of the system are 
defined and the sequential execution of physical modules is 
verified (see Figure 7). 



During implementation, the sequential properties of each 
physical module are identified. Appropriate structured pro- 
gramming techniques and data structures (i.e. arrays, tables, 
etc.) are used to code each physical module into a machine 
readable form. 

Individual modules are tested separately, and then to- 
gether as a working subsystem. Subsystems are then tested 
together as a working system. Developers may then assist 
users in running acceptance tests, installing the system, and 
monitoring the system when in use (see Figure 8). 



AND DEVELOPERS 

Using the two separate views of System Life Cycle, interac- 
tions between users and developers can now be described. A 
look at Figures 3 and 6 reveals that interactions between 
users and developers in the analysis phase are very simple. 
Users tell developers what they want done. Developers docu- 
ment their understanding of user specifications, and review 
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their work with the user community. This process of docu- 
menting and reviewing is repeated until the users approve 
the written specifications of what the system must do. 

This process of repeated review (until approval) occurs in 
the design phase, too. Written specifications of critical details 
(i.e. timing and format of reports and data) are approved in 
this way. However, the most important items approved in de- 
sign are the resolution of issues. An issue arises when 
developers (while they are representing a solution the user’s 
problem) can solve a particular aspect of the problem in one 
of several different ways. 

The impact of each alternative solution is assessed, and 
one is finally selected. The entire process of documenting: 1 ) 
the issue and alternative solutions, 2) the selection of the 
desired alternative, and 3) user confirmation of the selection 
is performed by the developers. 

The processes of repeated review until approval and issue 
resolution do not occur heavily in the implementation phase. 
Some minor issues usually need resolving, but major solu- 
tions have been spelled out by this time, and hence need 
very little attention by either users or developers. 

Once the new system has been coded and has passed all 
development tests, users and developers again work closely 
together. The last sessions of review until approved are car- 
ried out during acceptance testing, with some issues being 
raised and resolved at this time. Once the system has passed 
the acceptance tests, users and developers work together to 
install the system and monitor its usage according to the pro- 
ject plan. 

Even though we can understand what is expected of both 
users and developers during the System Life Cycle, we can 
avoid conflicts by taking note of a very important rule: 
(developers) don 7 take their (users ’) solution method for a 
problem definition. 6 

In other words, the users must not tell developers how they 
think their problem should be solved. It is always better for 


users to state their problem, let developers come up with 
some alternatives for the problem solution, and then (and on- 
ly then) make a decision about how to properly solve the 
problem. Keeping this in mind will definitely reduce the 
potential of possible conflicts between users and developers, 
and will lead to a correct solution to the user’s real problem. 

CONCLUSION 

The basic concepts of System Life Cycle have been dis- 
cussed, as well as user and developer roles during an entire 
project. The second article will define what comprises a sys- 
tem development methodology, including examples from 
the best methods in industry today. Once we have these 
definitions under our belt, the tutorials on FORTRAN and 
programming can be put into context, and will hopefully be 
easy to understand. □ 
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BOOK REVIEWS 


THE BUGBOOK VIII: 
8080/8085 SOFTWARE 
DESIGN WITH 190 
SOFTWARE SOLUTIONS 

By Christopher A. Titus, Peter R. 
Rony, David Larsen and 
Jonathan A. Titus 
E & L Instruments. 310 pages 

Review by Jack Kirschenbaum 

The major goal of this book is to provide 
the reader with a thorough instruction to the 
assembly language instruction set and pro- 
gramming of the Intel 8080 and 8085 
microprocessors. 

All of the authors are eminently quali- 
fied to meet this goal. Their collective 
intelligence and experience is evident 
throughout the book. To achieve their goal 
the authors have incorporated a number 
of very effective instructional procedures 
and write in a precise, logical and easy to 
understand style. 

The first chapter introduces the register 
organization and functions of the 8080/85. 
Chapters 2 and 3 introduce the basic in- 
struction set of the chip which covers from 
60 to 90 percent of all programming tasks. 
This includes data movement to and from 
registers and memory, input and output, 
mathematical and logical instructions, 
jumps and subroutine calls. 

Chapter 4 covers all the advanced instruc- 
tions of the chip that makes the 8080/85 
instructional set so powerful and flexible 
such as register pair operations, stack 
pointer and program counter manipula- 
tions. Chapter 5 covers mathematical rou- 
tines, Chapter 6 covers number base con- 
versions and Chapter 7 deals with advanced 
input output routines. 

A common format is used for each group 
of instructions covered. The purpose of 
the instruction is discussed and program 
examples of its uses are given. Every pro- 
gram example is thoroughly described 
and explained. The programs presented 
have a practical focus and train the reader 
to solve typical programming problems 
as well as illustrate a variety of program- 
ming strategies. 

I found the authors frequent contrast- 
ing and comparing of instructions help- 
ful in clarifying the uses and limitations 
of each instruction and fixing them clear- 
ly in my mind. The authors repeat main 
ideas and instruction operations several 
times, using fresh new words and new ex- 
amples. If you didn’t understand or re- 
member them the first time, you will by the 
last repetition. 

I particularly appreciate the authors’ 
discussions and examples of how the 
hardware and software interrelate in I/O 
operations. 

I tried many of the programming examples 
in each chapter on my Vector Graphic Z-80 
computer as I traced their logic flow and 
studied the authors detailed explanation. 
After studying this book I can read and 


understand most of the assembly language 
coding and logic of my computer’s operat- 
ing system and have successfully written 
customized I/O routines. 

A major shortcoming was a complete 
absence of common assembler language 
instructions such as labeling, pseudo opera- 
tions, equats, etc. The book confines itself to 
the standard Intel instruction set. The book 
has no index or summary table for the total 
instruction set. 

Bugbook VIII is a worthy addition to the 
popular Bugbook series. If you are new to 
assembly language programming, I can’t 
think of a better book than Bugbook VIII to 
start studying. If you have had limited ex- 
perience, then this book will give you the 
depth of knowledge you may be seeking. 
Advanced programmers will find the 190 
programs presented a small library of useful 
routines to add to their resources. □ 

LASERS, THE LIGHT 
FANTASTIC 

By Clayton L. Hallmark 
Tab Books. 294 pages, $6.95 

Review by Carl V. Olsen 

In learning something new, one must 
always start from the beginning. This book 
does a good job of doing just that. Hallmark 


starts with the ground work. He gives the 
reader an understanding of the basic prin- 
ciples, then he goes into applications. 

After the basics, Hallmark goes into the 
makings of resonant cavities and wave 
guides for microwaves. He gives the details 
as far as the overall dimensions of resonant 
cavities. He also discusses the effects that 
the different shapes have on the different 
cavities. 

In describing the lasers, Hallmark tells of 
the ruby laser, gas lasers, and semiconduc- 
tor lasers. All are described in good detail 
and the basic structures are included. Hall- 
mark also describes the way a laser gets its 
coherent color. 

The author tells how a laser is used in 
communication and illustrates how they 
modulate the laser so it can carry the 
messages. He completes the picture by tell- 
ing how demodulation is done. 

Hallmark also describes the way that 
lasers can be used for radar and ranging. He 
shows how NASA is using laser ranging in 
its exploration of the movement of the earth 
along the San Andreas fault in California. 
Hallmark also explains how the laser can be 
used as a gyroscope in space. 

The author sets out to give an introduc- 
tion to lasers. He does a very good job to 
achieve his point.D 


i . Texas Instruments ... 
Home Computer Ti-99/4 


Tl Home compu; 



Speech Synthesizer 
Video Graphs 
Early Learning Fun 
Beginning Grammar 
Diagnostic 
Home Financial 
Football 

Physical Fitness 
Early Reading 
Household Budget 
Speech Editor 
Investment Anal. 
Personal Record kpg. 
Video Chess 
Statistics 

Tax/investment-Record 






Send $1.00 for 12 page Color 
Brochure. (Refundable with 
your TI-99/4 order.) 


Superior color, music, sound and graph ics~ 
and a powerful extended BASIC--all built in. 

Plus a unique, new Solid State Speech Synthesizer. 



ORDER NOW 
SAVE $150 


.CfPRl S; p moV IRECTSALES • 26K ROM 

OJ * Up *° 72K total • 

■ Dk.it. • (<HO! 1iC 4J11 memory capacity 

16-color graphics 
capability 3 

Built-in equation 
calculator 

Price sublet to change without notice 

I^AT^^C^C^GIM^NTCED O^YOUR MONEY BACK! Re,unds guaranteed 


ORDER TODAY 

Retail Store Hours Tues.-Fri. ioam to 6PM 

Sat 9AM to 5PM. Closed Sunday & Monday 

20% deposit required on C.O.D. orders 

□ Check O Money Order Dv'iSA □ Master Charge 
CA residents add 6% sales la* (No C.O.D. outside continental U S A ) 


Retail Price 11150 

Your Price 


999 


Copyright ©1979 Factory Direct Sales 


JANUARY 1980 
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North Star Horizon* 


1 .4 megabyte computer system — 


Now double density or quad density (double headed, double sided 

minifloppy disk drive) 




The NORTH STAR HORIZON® is a price-performance 
leader in S-100 systems. It features a 4 MHz CPU board 
and double-density disk controller board. All Horizons* 
now come with two serial RS232C ports, a parallel port, 
all 12 edge connectors, and an interface cable for 
connection to an external drive. Horizons are available as 
single-drive units (Horizon 1) or dual-drive units (Horizon 
2). Drives can be double density or double-sided (quad 
density). A Horizon 2 with two external quad drives gives 
the user 1.4 megabytes of on-line storage. The Horizon 
comes with a DOS and North Star Extended Disk BASIC. 
A CP/M operating system is only $129. 

Just add a terminal and you have a complete and 
extremely flexible computer system. For example, either 
the INTERTUBE II or Perkin-Elmer BANTAM 550 video 
terminals are only $799 additional from MiniMicroMart. 


* A few 16K Horizons still available 
as low as $1349! 

HORIZON 1 — now fully configured (all 
options) 

32K double-density, Kit, List $1999 .... $1684 
Assembled and Tested, List $2315 . . $1959 

32K, quad-density, Kit, List $2199 1869 

Assembled and Tested, List $2565 . . 2174 

HORIZON 2 — now fully configured — all 
options 

32K, double-density, Kit, List $2399 . . . $2034 
Assembled and Tested, List $2765 . . 2339 

32K, quad-density, Kit, List $2779 2359 

Assembled and Tested, List $3215 . . 2719 

Additional 16K RAM with parity 


Kit (RAM-1 6A), List $399 $329 

Assembled and Tested, List $459 389 

Additional 32K RAM with parity 

Kit (RAM-32), List $599 $499 

Assembled and Tested, List $659 549 

Intertec INTERTUBE II List $995 . . $799 



T.l. 810 PRINTER (basic unit) 

with RS232 serial interface, List $1895 $1695 

with RS232 serial and parallel interfaces 1 735 




ANADEX 
DOT MATRIX 
PRINTER 

List $995 

ONLY 
$895 


NOTE: Horizons may be ordered for future delivery with only 10% deposit. 

SHIPPING, HANDLING and INSURANCE: Add $15 for Horizons, $10 for terminals or An ad ex printer. T.l. printer shipped freight collect. 
All prices are subject to change and offers are subject to withdrawal without notice. Credit card purchases are 2% higher. 

- WRITE FOR FREE CATALOG - 


MiniMicroMart, Inc. 

1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710 541-0431 
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Light Pen and Pick-Module 

Megatek Corporation has available a light pen 
and pick-module for use with its recently-intro- 
duced Whizzard 7000 series of vector refresh 
graphic terminals and systems. The light pen and 
pick-module feature automatic highlighting to 
provide the user with real-time feedback while 
working at the Whizzard display. 

The light pen’s highlighting feature causes any 
vector or character to blink when the user points 
to that item on the screen with the light pen. 

The pick-module is essentially a digital light 
pen which can be tied to joystick or digitizer inputs. 

Contact Megatek Corp., 3931 Sorrento Valley 
Blvd., San Diego, CA 921 21 , (71 4) 455-5590. 

CIRCLE INQUIRY NO. 121 

Rigid Disk Drive Subsystem 

Micropolis Corporation has introduced an 
8-inch rigid disk drive subsystem that includes a 
multi-terminal operating system. 

Designed primarily for the small business sys- 
tem builder and end-user add-on markets, the 
MicroDisk™ subsystem includes a three-platter 
drive with up to 31 .2 million bytes of formatted 
storage capacity, an intelligent disk adapter- 
interface card, power supply, and a modularized 
software package (OSM). 

OSM interfaces to the S-100 bus and is fully 
supported for immediate plug-in Use on 8080, 
8085 and Z-80 microcomputer systems. 

For more information contact Micropolis Corp., 
7959 Deering Ave., Canoga Park, CA 91304. 

CIRCLE INQUIRY NO. 122 

S-100 Plug-In Imaging Unit 

A video imaging and graphics system with real- 
time TV frame grabber which plugs into the 
S- 1 00 bus is available from Digital Video Systems. 

The CAT- 100 is a compact two-board color 
video imaging system. It offers three fundamental 
functions: a video frame digitizer, an image 
memory, and an output video generator. 

The digitizer can capture a video frame in % 0 th 
of a second and store it in the on-board 32K byte 
image memory. The video generator displays the 
digitized image in 1 6 shades of gray or 1 6 colors 
on standard black & white or color TV monitors. It 
can also drive a high-resolution RGB monitor. 

For more information contact Digital Video 
Systems, 595 Matadero Ave., Palo Alto, CA 
94306, (415) 494-6088, J. Robert Flexer. 

CIRCLE INQUIRY NO. 123 

Remote Controller 

lntrol/X-10 allows uers to remotely control 
1 1 0 volt AC devices by commands sent over 
existing building wiring. Utilizing the intelligence 
of the Apple computer, command signals are sent 
to a BSR/System X-10 Command Console 
which then sends signals over existing wiring. 



The Introl Controller board plugs into a peri- 
pheral slot of the Apple. lntrol/X-10 comes with 
software to control devices on predetermined 
schedules. 

For details contact Mountain Hardware, Inc., 
300 Harvey West Blvd., Santa Cruz, CA 95060. 

CIRCLE INQUIRY NO. 124 


JANUARY 1980 


Double Density Floppy 

Tarbell Electronics has a Double Density Flop- 
py Disk Interface which enhances existing disk 
storage capacities with minimum reconfiguration 
of existing microcomputer systems. 



The board is supplied with the BASIC Input/ 
Output System software for CP/M on single- 
density diskette to permit intermixing of single 
and double density diskettes. 

Contact Tarbell Electronics, 950 Dovlen PI., 
Suite B, Carson, CA 90746, (213) 538-4251. 

CIRCLE INQUIRY NO. 125 

Card Cages 

Cromemco has thre£ S-100 bus card cages to 
handle OEM or individual system requirements. 

The cages are available as an 8-slot, 1 2-slot or 
21 -slot version. The backplanes include a full.set 



of edge connectors wave-soldered in place on 
Cromemco’s exclusive Blitz Bus™. 


Prices are $195 for the 8-slot (Model CC-8), 
$245 for the 12-slot (CC-12) and $395 for the 
21 -slot,(CC-21). Contact Cromemco, Inc., 280 
Bernardo Ave., Mountain View, CA 94043. 

CIRCLE INQUIRY NO. 126 

First-Timers Business System 

The Rexon Multi-Terminal Systems (MTS) 
models RX10 and RX30 are based on a 16-bit 
microcomputer tailored to run high-level lan- 
guage business programs that can serve clerical- 
level and other non-computer-oriented personnel. 



Systems will be sold through qualified non- 
exclusive dealers for turnkey placement in cus- 
tomer environments. Prospective users will be 
accounting departments in businesses with 


SUPER BUYS ON 
BOARDS 

CPU BOARDS 

CROMEMCO 4MHz CPU Card 
Assem/tested (ZPU-W, List $395 . . . $335 
CROMEMCO 4 MHz Single Card Computer 

Assm/tested, List $450 $382 

VECTOR GRAPHIC Z-80 CPU Board 

Assm/tested, List $247 $209 

ITHACA AUDIO Z-80 CPU Board, 4 MHz 

Assm/tested, List $205 $179 

2 MHz, assm/tested. List $1 75 .... $155 
DELTA Z-80 CPU with I/O, A&T . . . $219 
SD COMPUTER Single Card Computer 

(SBC-100), kit. List $239 $210 

Assm/tested, List $369 $329 

MEMORY BOARDS 

NORTH STAR 16K Dynamic RAM Board, 

Kit (RAM-1 6-A), List $399 $269 

Assm/tested (RAM-16-A/A), $459 . . $309 

32K Kit (RAM-32), List $599 .... $499 

32K A&T (RAM-32/A), List $659 . . $549 
CROMEMCO RAM Card w/bank select, assm/ 
tested, 16K (16KZ-W), List $595 .. $495 

64K (64KZ-W), List $1795 $1485 

MEASUREMENT SYSTEMS & CONTROLS 
guaranteed perform., incl. labor/parts 1 yr. 
64K Board w/all 64K, A&T, $795 . . $659 
with 48K, Assm/tested, List $695 . . $589 
with 32K, Assm/tested, List $595 . . $509 
MORROW SUPERRAM, assm/tested 
16K Static Board, 4 MHz, List $349 . $299 
32K Static Board, 4 MHz, List $699 . $629 
SD EXPANDORAM w/o RAMs .... $139 

32K Dynamic with 8K, kit $189 

32K Dynamic with 16K, kit $237 

32K Dynamic with 32K, kit $329 

ITHACA AUDIO 8K Static 250ns A&T $175 



KEYTRONICS KEYBOARD 
(R1066) ONLY $99.95 

KBE 101 KEYBOARD ENCLOSURE 

(specify blue or beige) $26.95 

• 77 keys in an expanded ASR37 format • 
Single 5V supply • TTL outputs are 5-mode 
ASCII encoded • two-key rollover with N-key 
lockout • Automatic repeat, all keys • All 
128 ASCII characters • lower-case lockout 


VIDEO BOARDS 

SD COMPUTER VDB 8024 Video 
Display Bd., I/O mapped, kit $319 . . $279 
Assembled, List $469 $399 


VECTOR GRAPHICS F LASHWRITER 
FW 64 memory mapped, A&T $235 . $199 
FW-800/LC 80-char, line, A&T $320 $275 

XITEX SCT-100K, kit . . . . ONLY $154.95 

SCT-100A Assembled $174.95 

SSM VB1B Memory-mapped Video 
Interface, 1 6x64, kit, List $149 ... $134 

Assem/tested, List $199 $179 

SSM VB2 I/O Mapped Video Interface 

Kit, List $159 $143 

Assem/tested, List $224 $199 

ITHACA AUDIO Memory-mapped 
Video Board, 16x64, A&T, List $165 . $149 

All offers subject to change and all offers sub- 
ject to withdrawal without notice. 

Shipping , Handling, & Insurance: Add $2 

- WRITE FOR FREE CATALOG - 

MiniMicroMart 

1 61 8 James St., Syracuse NY 1 3203 
(31 5) 422-4467 TWX 71 0-541 -0431 







By Netronics 

ASCII/BAUDOT, 
STAND ALONE 


Computer 
Terminal 


The Netronics ASCII/BAUDOT Computer Terminal Kit is a 
microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
either a 64. or 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no I/O mapping and 
includes lk of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII/BAUDOT 
to serial conversion and serial to video processing— fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e.. Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set tusing an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Output: 1.5 P/Pinto 75 ohm (EIA RS-170) • Baud Rate: 
110 and 300 ASCII • Outputs: RS232-C or 20 ma. current loop 
• ASCII Character Set: 128 printable characters— 


«Mtevxpv«w<»fio i« oa *--*u i *m. 

;<=>? 

WBCDEFQUJWJICP^^ 

' abedef ski i kl«nopvstuvwx¥Z< 'HI 


BAUDOT Character Set: ABCDEFGHIJKLMNOPQ 
RSTUVWXYZ-?:*3$*()., 9014! 57; 2/68* 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X- Y cursor addressing • 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete • Monitor Operation: 50 or 60Hz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical _ 

u Assistance, Etc. Call (203) 354-9375 ■ 

I Netronics R&D Ltd., Dept. PE-9 
333 Litchfield Road, New Milford, CT 06776 
I Please send the items checked below— 

I D Netronics Stand Alone ASCII Keyboard/Computer g 
Terminal Kit, $149.95 plus $3.00 postage & handling. | 

I D Deluxe Steel Cabinet for Netronics Keyboard/Termi- ■ 
nal In Blue/Black Finish, $19.95 plus $2.50 postage | 

I and handling. 

D Video Display Board Kit alone (less keyboard), $89.95 

I plus $3 postage & handling. 

D 12” Video Monitor (10 MHz bandwidth) fully assem- 

I bled and tested, $139.95 plus $5 postage and handling. 

D RF Modulator Kit (to use your TV set for a monitor), 

I $8.95 postpaid. _ 

D 5 amp Power Supply Kit In Deluxe Steel Cabinet I 

I (±8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 J 
postage & handling. 

I Total Enclosed (Conn. res. add sales tax) $ - 

By- 

I D Personal Check D Cashiers Check/Money Order - 
O Visa D Master Charge (Bank # ) | 

Acct. # 


I 


- Signature. 

I Print 
■ Name 


j Address 
City 


_Exp. Date . 




I 
I 
I 
I 

II 

D Send Me More Information ■■■ mm J 


.Zip 


CIRCLE INQUIRY NO. 50 


annual revenues from $500,000 to $25 million. 

Contact Rexon Business Machines Corp., 
5800 Uplander Way, Culver City, CA 90230. 

CIRCLE INQUIRY NO. 127 

Memory Microboards 

Three memory microboards from RCA provide 
additional ready-to-use hardware for custom 
applications of microprocessor-based computer 
equipment. 



The Microboard memories include the CDP 
18S21 VI 1 6K RAM, the CDP1 8S623 8K RAM 
and the CDP18S624 4K battery-backup RAM. 
Each module features static CMOS components 
with low-power, high-noise immunity advantages 
and operates from a 5-volt supply. 

For details contact RCA/Solid State Div., 
Route 202, Somerville, NJ 08876. 

CIRCLE INQUIRY NO. 128 

Data Base Management System 

SCDP announces the VULCAN Data Base 
Management System. VULCAN is a complete 
DBMS system that has 38 English language-like 
commands to manipulate files, records, fields and 



VULCAN is an 8080 microcomputer imple- 
mentation of a Large Scale Computer user- 
oriented DBMS system. It is written in 8080 
assembly language and operates on 8080 or 
Z-80 systems under CP/M or PTDOS. 

For details contact Software Consultation, 
Design and Production, 6542 Greeley St., Tu- 
junga, CA 91042, (213) 352-7701. 

CIRCLE INQUIRY NO. 129 

Versatile Data Communications Board 

National Semiconductor Corporation has a 
data communications board that provides eight 
independently programmable RS232C channels 
for communications expansion on board level 
computers. 

The BLC-8538 is based on the 2651 USART. 
A four-channel board, the BLC-8534, is also 
available. 

Under user control, each channel can be speci- 
fied either synchronous or asynchronous, can 
have individual data formats or parity, has 1 6 
software-programmable baud rates up to 19.2KB 
or external inputs, has double buffering for full- 
duplex transmissions and has individual parity er- 
ror detection. 

Prices for 1 to 9 are $999 for the eight-channel 
and $750 for the four-channel. Delivery is 4 
weeks ARO. For more information contact Na- 
tional Semiconductor Corp., 2900 Semiconduc- 
tor Dr., Santa Clara, CA 95051. 

CIRCLE INQUIRY NO. 131 


Microprocessor Accessory 

Heath Company has introduced a Micropro- 
cessor Trainer Accessory that converts the 
Heathkit ET-3400 Microprocessor Trainer into a 
personal computer. 



The ETA-3400 Accessory gives the Trainer 
uses beyond a training device by providing up to 
4K of additional RAM, a new monitor and a tiny 
BASIC interpreter in ROM, plus audio cassette 
and video terminal interfaces. 

For details or a free catalog, write Heath Co., 
Dept. 350-910, Benton Harbor, Ml 49022. 

CIRCLE INQUIRY NO. 130 

External Calculator Keypad 

A new external computer keypad for the 
TRS-80 is available from VR Data. The keypad 
offers 1 4 operations — a double-width zero key, 
numerals 1-9, plus, minus, and enter — in 
calculator format. 



A three-foot connector is supplied with the 
keypad, which provides operation for both right 
and left handers. 

Price with connector is $64.95. Contact VR 
Data, 777 Henderson Blvd., Folcroft Industrial 
Park, Folcroft, PA 19032. 

CIRCLE INQUIRY NO. 132 

S-100 Video Graphics 

The VG100 is a single card high density com- 
puter display system for text oriented applications. 
The 80-character wide VG100 has totally pro- 
grammable fonts allowing any character set up to 
256 characters to be defined In on-board RAM 
with available software, or create musical notes, 
logic and mathematical symbols as characters. 

Every 8-bit character has an attribute byte 
which allows the charcter to be modified up to 
256 different combinations. 

For details contact International Product Devel : 
opment, Inc., 1708 Stierlin Rd., Mountain View, 
CA 94303. (415) 969-6086. Price is $895. 

CIRCLE INQUIRY NO. 134 

Impact Matrix Printer 

The Model 801 from Impact Data Inc. is a low- 
cost impact matrix printer for use with microcom- 
puters such as the Radio Shack TRS-80, Apple II 
and Compucolor. 

Mechanical features include a high quality, 
stepper motor driven integral tractor mechanism 
for precision incremental paper motion with both 
forms width and thickness adjustments; a contin- 
uous loop ribbon with re-inking roller; extended 
MTBF with only 2 moving parts to drive the print 
head and drive motors that run only while printing. 

Prints 132 cps, 80 columns wide. Contact 
Vitek, 1160 Barbara Dr., Vista, CA 92083, 
(714) 724-0210, Tom Pine. 

CIRCLE INQUIRY NO. 135 
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Miniprinter Speed Doubles 

Centronics Data Computer Corporation has 
doubled the speed of its 730 miniprinter Series to 
1 00 characters per second. 

All of the international Centronics miniprinters 
include such standard features as 80-column line 
length at 10 characters-per-inch, a full line buffer 
and high speed carriage return. 

The printers’ typewriter-like platen takes 
8 / 2 -inch wide letterhead in letter, legal or longer 
lengths. Fixed pins on the platen accept standard 
computer-grade multi- or single-part fanfold 
paper or 8 Vi-inch wide roll paper. 

For details contact Centronics Data Computer 
Corp., Hudson, NH 03051, (603) 883-01 11. 

CIRCLE INQUIRY NO. 136 

Solderless Prototype Board 

CM -600 is a system for solderless construction 
of circuit prototypes. The CM-600 is a neoprene 
board 4Vi x 6 ” with 2280 holes on .100” cen- 
ters. Standard components including DIPs are 
mounted by simply inserting leads into the holes 



in the neoprene material. Interconnections are 
made using 20 or 22 AWG wire jumpers. 

For details contact O.K. Machine and Tool 
Corp., 3455 Conner St., Bronx, NY 10475. 

CIRCLE INQUIRY NO. 137 

Brochure on Benchmark Reports 

Complete information on the Association of 
Computer Users’ (ACU) Benchmark Report 
series is featured in a free six-page brochure. The 
Benchmark Report is a monthly, 24-page report 
comparing popular computer systems. It is 



designed to provide impartial comparisons to 
decision makers who have computer selection 
responsibility. The report is being published in 
three 1 2 -issue series. 

For a free copy contact the Association of Com- 
puter Users, P.O. Box 9003, Boulder, CO 
80301, (303) 499-1722. 

CIRCLE INQUIRY NO. 138 

Integrated Computer Learning 

Sterling Swift Publishing offers the text “Com- 
puters and Data Processing” by David Groves 
and Jim Poirot which is an introductory text that 
assumes no background in computers or 
mathematics. Enables students to learn problem 
solving techniques through general background 
information, flowcharting and programming in 
the BASIC language. 

Offered in combination are “hands off/hands 
on” workbooks on data processing and program- 
ming with available software. 

The book is $14.95; workbooks $3.95 each. 
For details contact Sterling Swift Publishing Co., 
P.O. Box 188, Manchaca, TX 78652. 

CIRCLE INQUIRY NO. 140 


JANUARY 1980 


Brochure on OIS/125 

A two-page brochure from Wang Laboratories 
describes the Office Information System 
(OIS)/ 1 25, which retains up to 2,000 pages on 
its 5MB disk, accommodates an additional disk 
with 2.5MB of removable media, and supports 



up to 14 peripherals. The literature discusses the 
system’s capabilities and highlights some of the 
available option*, including the Wang Inter-Sys- 
tem exchange. 

For details contact Wang Laboratories, Inc., 
One Industrial Ave., Lowell, MA 01851. 

CIRCLE INQUIRY NO. 139 

32K RAM for Heath H8 Computer 

D-G Electronic Developments offers the DG- 
32D RAM board configured with 32K bytes and 
consuming less than 6 watts power. Ready to 
plug into the H 8 and use without additional wir- 
ing. Will operate with or without the present static 
memory in the computer. 

Full compatibility with current Heath peri- 
pherals. Other features include circuit protection 
and memory addressing controlled by DIP switch. 

For details contact D-G Electronics, 3223 
Forest Lane, Garland, TX 75042, (214) 
840-2700, Joe Darby. 


Micro Composer 

Micro Music Inc. announces Micro Composer, 
an Apple II compatible music system. A step-by- 
step instruction manual leads the user through 
entering, displaying, editing and playing music 
with up to four voices and a four-octave range. 

Micro Composer comes with an instruction 
•manual, software disk (or cassette) and the Micro 
Music DAC music card. 

Contact Micro Music Inc., University Plaza, 
Suite 8 , 309 W. Beaufort, Normal, IL 61761. 

CIRCLE INQUIRY NO. 142 

Software for the PET/CBM 

Three new software packages are available for 
the Commodore PET/CBM. These easy-to-use 
programs from Total Information Services (TIS) 
provide practical applications for computers at 
home or at the office. 

The programs are for checkbook, accounts and 
calendar purposes. A Mailing List program and a 
Micro Text Editor are other programs offered. All 
software packages include a cassette copy of the 
source program, a source listing and a complete 
manual of instructions with step-by-step examples. 

For details contact TIS, Box 291 , Los Alamos, 
New Mexico 87544. 

CIRCLE INQUIRY NO. 143 

Apple II for the Arab World 

Multi-Media Video, Inc. has a bilingual Arabic/ 
English version of the Apple II microcomputer. 
This system operates entirely in Arabic: input, 
output, error messages, and BASIC commands 
and therefore does not require knowledge of the 
English language. 

With dual Arabic-English monitor, character 
generator, text selection, commands, bilingual 
keyboard and software programs. 

Contact Multi-Media Video, Inc., 3350 Scott 
Blvd., Bldg. 21, Santa Clara, CA 95051, (408) 
727-1733, Telex 171 577 MMV USA. 

CIRCLE INQUIRY NO. 146 
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FIDELITY 

CHALLENGER 

computerized games 
that challenge YOU! 


nr prices ire UDHEB 
the Sears Reelnk cilitaa ! 

VfeN *Wish Book for the 1979 Holiday Season [page 65Q-6G1) 

PIUS ... . WE PAY POSTAGE ! 



VOICE CHESS CHALLENGER 



FACTORY DIRECT SALES 
Dipt. 57 

1317 E. Colorado St. 
Glondaie, CA 91205 
Phono: (213) 245-1417 

ORDER TODAY 

Retail Store Hours Tues - Fn 10AM to 6PM 
Sat 9AM to 5PM Closed Sunday & Monday 

20% deposit required on COD. orders 

□ Check □ Money Order □ VISA □ Master Charge 
CA residents add 6% sales lax (No C 0 D outside continental USA 

FREE SHIPPING on all prepaid orders! 



BRIOQE CHALLENGER' 




Price subject to change without notice. Refunds guaranteed Quality Made in u.s.a. 
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Review by Alan R. Miller, Software Editor 


Word-Master 
MicroPro’s Video 
^Editor for CP/M 


INTRODUCTION 

The most important program in the system library is the 
text editor. It is used to create an ASCII source file for the 
assembler, FORTRAN, BASIC and the text formatter TEX. 
Then it is used to make additions or corrections to these files. 
It was just a short time ago that CP/M users had only a 
single text editor. Now there are four. 

A text editor called ED is supplied with the CP/M operat- 
ing system as a separate executable program. ED was re- 
viewed in the July, 1 978, issue of INTERFACE AGE. A sec- 
ond text editor, EDIT-80, which is available from Microsoft, 
was reviewed in July, 1 979. EDIT-80 is especially useful for 
working with FORTRAN and BASIC source programs. 
Microsoft, Xitan and Tarbell BASIC all incorporate a self- 
contained editor. But they also are able to utilize programs 
generated independently by the system editor. 

A third CP/M text editor, the ED-80 by Software Develop- 
ment and Training (SDT), was reviewed in December. 
ED-80 is especially suitable for line-oriented text. Basically 
all three of these editors are hard-copy oriented, with some 
limited video features. The SDT editor is probably the best in 
this regard. 

A NEW APPROACH 

Word-Master by MicroPro presents a whole new concept 
in text editing. It contains essentially all of the commands of 
the original CP/M text editor ED. In addition, there is a com- 
pletely separate set of video-oriented commands. A mini- 
mum of 20K bytes of memory is required, but 24K to 30K 
would be better. 

The video portion is designed for true serial video ter- 
minals such as the Lear-Siegler or SOROC. Word-Master, 
however, can also be adapted to memory-mapped video ter- 
minals such as the Processor Technology VDM-1 . 

INITIALIZING WORD-MASTER 

Word-Master is used to create or alter an ASCII file by the 
command: 

A>WM filename. ext 

The user may want to rename Word-Master to something 
more descriptive like EDIT: 

A>REN EDIT.COM = WM.COM 

Then Word-Master can be invoked with the command: 

A>EDIT filename. ext 

If a new file is being created, Word-Master clears the video 
screen and displays the message: 

NEW FILE 

Video mode is then entered. Alternately, if an existing file is to 
be altered, part of the file is automatically copied into memory. 
The video screen is filled with the first lines of the file. There 
is no need for an append command such as the one in ED. 

The cursor is a reverse-video representation of the under- 
lying character. It initially appears in the upper-left corner of 
the screen. 

CURSOR-MOVEMENT COMMANDS 

The cursor can be moved anywhere on the video screen 
while in video mode. Four basic commands move the cursor 
one space left, down, up, or right. They are, respective- 


ly, a Control-H, Control-J, Control-K, and Control-L ( A H, 
A J, A K, and A L). These four commands are the standard 
cursor-movement controls typically found as separate keys 
on video terminals. 

Since the letters FI, J, K and L are adjacent to each other 
on the same row of the standard keyboard, they can be readily 
manipulated with the right hand. Control-J is also the ASCII 
line feed, the Control-H is the ASCII backspace. 

There are additional cursor-movement keys. Pressing the 
carriage return moves the cursor to the beginning of the next 
line. Control-T or Control- 4 alternately moves the cursor to 
the top and bottom of the screen. Control-B alternately 
moves the cursor to the beginning and end of the current line. 

MOVING TO THE NEXT WORD 

The cursor can be moved to the next word (jumping a line 
if necessary) by typing a Control-D. The cursor is moved to 
the beginning of the prior word with a Control-A. The defini- 
tion of a word in this context is sometimes interesting. Print- 
able characters such as the period, comma, semicolon, 
dollar sign, etc., are treated strangely. 

If they appear singly between two letters or numbers, such 
as 8-14-79, they are treated like spaces. Suppose, for exam- 
ple, that the cursor is located over the number 8 in the above 
example. Typing a Control-D will move the cursor to the 
number 1, skipping over the minus sign. 

But if more than one of these other characters appears 
together, each one after the first is considered to be a word. 
For example, if the cursor were positioned over the asterisk 
in the expression *$38, then a Control-D would move the 
cursor one space to the dollar sign. A second Control-D 
would move the cursor to the number 3. 


Table 1. Word-Master video-mode commands 

that change the display, but do not alter the 
original text. 

A H 

Cursor left (backspace) 

A J 

Cursor down (line feed) 

A K 

Cursor up (vertical tab) 

A L 

Cursor right 

A M 

Cursor next line (carriage return) 

A T 

Cursor top/bottom (toggle) 

A B 

Cursor left/right (toggle) 

A D 

Cursor next word 

A A 

CursoY previous word 

A Z 

Cursor next tab position 

A X 

Scroll up one line 

A E 

Scroll down one line 

A C 

Scroll up one screen 

A R 

Scroll down one screen 

A W 

Do next command 4 times 

A W A C 

Scroll up four screens 

A W A W A X 

Scroll up 16 lines 

A W A W A W A L 

Cursor 64 spaces right 


FILE-MOVEMENT COMMANDS 


The file is moved upward one line on the video screen with 
the Control-X command. It is moved downward one line with 
a Control-E. A Control-R scrolls the file downward one 
screenful and a Control-C scrolls the file upward one entire 
screenful. One of the nice features of Word-Master is that it 
preprocesses all commands. Thus a Control-C does not per- 
form a CP/M warm start, aborting the edit session, as does ED. 
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We can’t close your sale, 

but our business systems practically sell themselves 
with the aid of this comprehensive support program 



This ad and others like it, will be run in local, 
regional and national newspapers and publications 
in the coming year. And if you are one of our select 
group of DIMENSION DELTA computer systems 
marketeers, your name will be included. Then the 
sale is up to you. BLIT before that, let CMC 
support you in the following ways . . . 

1. COMPLETE, EFFICIENT BUSINESS 
SOFTWARE, time -tested and proven in 
hundreds of on-site locations. 

2. THE BEST HARDWARE, both single 
user, floppy disk or multi user, multi task, 
hard disk systems available. 

3. MARKETING AIDS, cooperative 
newspaper and publication ads, 
product sheets, demo programs. 

4. TRAINING AIDS, a software- 
hardware -marketing school con- 
ducted at our location to indoctri- 
nate you in the DIMENSION DELTA pro- 
gram and limited in size. And a hardware school 
for your technical people. In depth training on 
the equipment to back up CMCs standard 
warranty program. 

5. A DIMENSION DELTA users group, with infor- 
mation coordinated and distributed for the 
benefit of all. 

6. LIMITED selection of DIMENSION DELTA 
dealers, so the “man next door” won’t be your 
competitor. 




7. The iden- 
tification of being 

the authorized DIMEN- 
SION DELTA dealer. Customer referrals will 
return to you. 

8. Recommendations and assistance in providing 
leasing arrangements between you and your 
customer. 


This is just the start of our program. We are dedicated to our dealers and suggestions from you are taken 
very seriously. Give us a call and ask for the DIMENSION DELTA representative. You know CMC MARKETING 
CORR but if you want further references, we will be glad to give you a list of our current DIMENSION DELTA 
dealers. THEY WILL GIVE YOG THE GOOD WORD. 


pimei worv 
DELTA^H 



Distributed Exclusively By: 

CMC Marketing Corp. 10611 Harwin Drive Suite 406 Houston, TX 77036 (713) 995-4960 
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A unique feature is the Control-W command. It causes the 
command following it to be repeated four times. Thus a 
A W A D will move the cursor four words to the right. A A W A X 
sequence will scroll the video screen up four lines. A 
Control-W will accept itself as an argument. A A W A W A E will 
scroll the file down 1 6 lines if possible, and a A W A W A W A L 
will move the cursor 64 characters to the right. 

DELETION OF TEXT 

The commands described above simply move the cursor 
on the screen and change the lines that are displayed. The 
actual text is not altered. There are, in addition, several com- 
mands that can be used to change the text in the edit buffer 
and the corresponding text that is displayed on the video 
screen. These are summarized in Table 2. 

The character pointer for the usual editor resides between 
characters. Word-Master is different since the cursor is ac- 
tually positioned directly over a character, or carriage-return, 
line-feed. In video mode, the cursor is displayed in reverse 
video. This allows the underlying character to be read. The 
current character can be deleted with a Control-G. The re- 
mainder of the line is automatically moved to the left. 

Pressing the DEL (or RUBOUT) key will delete the charac- 
ter just prior to the cursor. Control-0 deletes the remainder 
of the current word, starting at the cursor position. This com- 
mand is useful when overwriting an existing word with a 
shorter word. 

LINE DELETION 

A Control-P deletes text from the current cursor position 
down to the end of the line (not including the carriage-return, 
line-feed). A Control-U deletes a line from the beginning up 
to the cursor position. The entire current line, including the 
carriage-return, line-feed this time, is deleted with a Control-Y 
command. A A W A Y can be used to delete the next four lines. 


Table 2. Word-Master video commands that 

alter the file 

as well as the display. 

A G 

delete cursor character 

<DEL> 

delete prior character 

A 0 

delete word right 

A \ 

delete word left 

A P 

delete line right 

A U 

delete line left 

A Y 

delete current line 

A W A Y 

delete four lines 

A W A W A G 

delete 1 6 characters 

A N 

insert carriage-return, line-feed 

A l 

insert ASCII tab 

A F 

toggle insert mode 

A ]X 

put X into buffer 


ADDING TEXT 


Text can be placed into the edit buffer in several ways. Ex- 
isting text can be overwritten just by typing the new version 
right over the old. If the new line is longer than the original, 
the user just keeps typing. The carriage-return, line-feed pair 
at the end of the original line is automatically moved to the 
right. If the new line is shorter than the original, a Control-P 
deletes the rest of the old line. 

If more than one line is to be added, type a Control-N 
several times (or a A W A N). Each Control-N adds a carriage- 
return, line-feed pair and moves the remainder of the text 
downward on the screen. 

INSERT MODE 

If only a few characters are to be inserted into existing text, 
the command of Control-F can be given. This turns on the 
video-insert mode. All non-control characters and the ASCII 
tab are entered into the file. The existing text in the edit buffer 
and on the screen is moved over. In insert mode, the cursor 
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appears as a “less-than” symbol (<) rather than as the usual 
reverse-video character. 

When insert mode is turned on, the cursor-movement and 
file-movement commands operate in the usual way, 
although the carriage-return key is an exception to this. Mov- 
ing the cursor up or down from the current line does not turn 
off insert mode as it does in the Electric Pencil. 

The character-delete, word-delete, and line-delete com- 
mands also work in the usual way during insert mode. Insert 
mode is terminated by typing another Control-F. The cursor 
then reverts back to the reverse-video mode. 

MISCELLANEOUS COMMANDS 

There are a few additional video commands. A command 
of Control-] will place the following character into the edit 
buffer, no matter what it is. This allows the user to insert con- 
trol characters other than carriage return, line feed, and tab. 

Of course, care should be exercised when the A ] is used. 
There is a special error message waiting for the user who 
tries to place the CP/M end-of-file character, Control-Z, into 
the edit buffer. In this case, Word-Master responds with the 
impolite expression 

TURKEY 

Control-Q displays a summary of the edit commands if the 
file named WM.HLP is present on the disk. A Control-V will 
send the following character to the user’s console, but not 
enter it into the edit buffer. This allows the user to send con- 
trol characters, such as a clear-screen command to the con- 
sole. Video mode is terminated, and the command mode is 
invoked by pressing the <esc> key ( A ]). 

COMMAND MODE 

The editing commands in command mode are essentially 
the same as with the regular CP/M editor ED. Command 
mode is indicated by a star prompt at the beginning of the 
bottom line on the video screen. The commands are sum- 
marized in Table 3. 


Table 3. Word-Master command-mode com- 

mands. The optional n is the repeat factor. It 

can usually be either a negative or a positive 

number. 


nC 

move pointer n characters 

nL 

move pointer n lines 

nT 

type n lines 

nP 

move and print n pages 

nD 

delete n characters 

nK 

kill (delete) n lines 

nZ 

delay (sleep, z-z-z) 

n 

move n lines, type the last 

<LF> 

move to next line 

nA string 

append string 

B 

move pointer to file beginning 

-B 

move pointer to file end 

F 

find string (short) 

N 

find next string (long) 

S 

substitute string (short) 

R 

replace string (long) 

1 

insert text 

W 

write disk file 

Y 

read (yank) disk file 

nM 

multiple operations 

A 

V 

c 

same as nM 

V 

enter video move 

E 

normal end of edit session 

H 

end edit and restart session 

Q 

quite (abort) 

0 

return to original file 

Qn 

scratchpad operations 
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201 LOCHWOOD MALL • DALLAS, TEXAS 75218 

ORDER BY PHONE — 214-324-5509 


PLEASE WRITE FOR CATALOG OR 
WHILE IN DALLAS, VISIT OUR RETAIL 
STORE AT 201 LOCHWOOD MALL, 
DALLAS, TEXAS 75218 
(GARLAND ROAD AT JUPITER). 


ORDERING INFORMATION & TERMS: Orders under $15 00 | 
add 75c handling. No C.O.D. We accept Visa, MasterCharge, 
and American Express cards. Tex. Res. add 5% tax. Foreign ] 
orders (except Canada) add 20% P&H. 90 Day Money Back I 
Guarantee on all items. Add 5% P&H, maximum $5.00. 

ORDER BY PHONE — (214) 324-5509 


The EXPANDORAM is available in versions 
from 1 6K up to 64K, so for a minimum invest- 
ment you can have a memory system that will 
grow with your needs. This is a dynamic mem- 
ory with the invisible on-board refresh, and IT 
WORKS! 

• Bank Selectable 

• Phantom 

• Power 8VDC, +16VDC, 5 Watts 

• Lowest Cost Per Bit 

• Uses Major Brand 1 6K RAMS 

• PC Board is doubled solder masked and has 
silk-screened parts layout 

I • Extensive documentation clearly written 


SD EXPANDORAM 


• Complete kit includes all Sockets for 64K 

• Memory access time: 375ns, Cycle time:! 
500ns. 

• No wait states required 

• 16K boundaries and Protection, via Dip| 
Switches 

• Designed to work with Z-80, 8080, 80851 

CPU !S 1 

EXPANDORAM 64K Kit (16K Ram) 

WITHOUT MEMORY $139.00 

16K 209.00 

32K 275.00 

48K 340.00 

64K 405.00 


SD’S PROM 100 PROM Programmer Board 

The PROM-100 Programmer is a development tool for 
S-100 Bus computer systems. The Zero Insertion 
Force Programming Socket extends above the card 
cage height for easy access to PROM devices. Soft- 
ware verifies PROM erasure, verifies program loading 
and provides for reading of object file from Disk or 
PROM and programming into PROM/EPROM. Fea- 
tures include: On-board generated 25vdc Program 
ming pulse, TTL compatible, maximum programming 
time for 16,389 bits is 100 seconds. Programs: 2708, 
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable 
EPROM type. 

PROM-1 00 Board Kit $1 49.95 


SD’S MPB-100 
Z80 CPU 
BOARD KIT 

The MPB-100 provides, 
a Z80 microprocessor 
based CPU for S-100 Bus systems. Front panel us- 
age is optional, making the MPB-100 suitable for 
upgrading existing systems to Z80 level. A PROM 
socket is provided on-board which makes the MPB- 
1 00 adaptable to process control applications. Fea- 
tures include: Power-on Jump to 4K boundaries, 2 
Megahertz or 4 Megahertz operation, optional wait 
states, on-board PROM socket. 

MPB-100 KIT $199.00 


SD’S VERSAFLOPPY II 

• IBM 3740 Compatible Soft Sectored Format for Single Den- 1 
sity Drives • Operates with Single and Dual Sided Drives, f 
Single or Double Density Drives and 5” & 8' Drives — in any | 
combination of four simultaneously • Drive Select and Side | 
Select Circuitry • S-100 Bus Compatible • Vectored Interrupt | 
Operation Optional • Phase Locked Loop Data Recovery Cir- 
cuit • Operates with Z80 CPU’s • Uses FD1 791-1 Controller 
Chip • Ther Versaf loppy II incorporates all the possible fea- 
tures of a flexible disk drive controller into one board. Capable 
of handling four drives simultaneously, combinations of any 
variety are possible, such as 5" single sided, 8” dual density 
dual sided, 5" dual density single sided. Most popular drives 
are controlled directly with the Versafloppy II. The operating 
system for the Versafloppy II is the extremely powerful SDOS 
available for SD Systems. Diagnostic and control software 
available to complete your disk system. 

$290 KIT, $385.00 ASSEMBLED & TESTED 


SD’S VDB-8024 
VIDEO DISPLAY 
BOARD 

The VDB-8024 features 
its own on-board Z80 
microprocessor. This gives the capability of using soft- 
ware (included in ROM) to control functions and en- 
hancements without interference with the computer’s 
CPU. Included in the special features: 80 characters 
by 24 lines display, keyboard power and interface, 
composite and separate video output, 2K on-board 
RAM, a total of 256 available characters, full cursor 
control, forward and reverse scrolling, underlining, 
field reverse, field protect enhancements, program- 
mable characters. VDB-8024 KIT $289.00 


SD’S 

“VERSAFLOPPY I” 

KIT 

FEATURES: IBM 3740 soft sectored 

compatible, S-100 BNS Compatible for Z-80 
or 8080. Controls up to 4 drives (single or 
double sided). Directly controls the following 
drives: Sugart SA400/450 Mini Floppy • Shu- 
gart SA800/850 Standard Floppy • PERSCI 
70 and 277 • MFE 700/750 • CDC 9404/9406 
$135.00 


SD’S SBC-100 
SINGLE BOARD 
COMPUTER 

The SBC-100 provides a 
complete micro-computer 
on a single board! The Z80 microprocessor is used as the heart 
of the SBC-100. The SBC-100 meets all the requirements of a 
Z80 CPU board with the added features of I/O ports, counter/ 
timer channels, on board RAM, provisions for PROM/ROM 
and a software programmable baud rate generator. S-100 Bus 
compatible, the SBC-100 features are: 8K bytes of available 
PROM, 1024 bytes on-board FIAM, Serial I/O with both syn- 
chronous and asynchronous operation. Parallel I/O ports, fl 
Operational Vectored Interrupts, and Four Counter/Timer I 
Channels. SD Monitor available for RS-232 and Video Ter- ] 
minals. Disk based system software also available. 

SBC-100 KIT $209.00 


TARBELL FLOPPY DISK INTERFACE 

Compatible with Z80 & 8080. S-100 Bus. Uses 
CPM operating system. Plugs directly into your 
IMSAI or ALTAIR • Fastest transfer rate 

KIT $1 90.00 Assembled & Tested $260.00 


TARBELL CASSETTE INTERFACE 

Plugs directly into your IMSAI or ALTAIR • 
Fastest transfer rate • Extremely reliable • 
Phase encoded • 4 extra status & control lines 

KIT $99.95 


COMPUTER CORNER 

CPUS 

Z80 $10.99 

RELATED CHIPS 

21 14 (300ns) $5.99 

Z80PIO $9.95 

2708 $7.99 

4115 8/$34.95 

4116 8/$80.00 

DISC CONTROLLER 

1771 $29.95 

1791 $37.95 


1C SOCKETS 


SOLDER TIN 
PIN 

8 .12 

14 .15 

24 .32 

28 .39 


LOW PROFILE 
PIN 

16 .17 

18 .24 

40 .54 

20 .26 


Z80 STARTER KIT 
Kit: $219.95 Assembled & Tested $369.95 

SD System’s Z80 Starter Kit enables the novice to build a 
complete microcomputer on a single board. Featuring the 
powerful Z80 microproces- 
sor, the Z80 Starter Kit fea- 
tures • Keyboard and Dis- 
play • Audio Interface • 

PROM Programmer • Ex- 
pansion and Wire Wrap 
Area • On Board RAM • 4 
Channel Counter/Timer • 

Z-BUG Monitor in PROM • 

I/O Ports. 


DIP 

SWITCHES 


3 Pos. 

$1.10 

4 Pos. 

$1.12 

5 Pos. 

$1.16 

6 Pos. 

$1.20 

7 Pos. 

$1.22 

8 Pos. 

$1.26 

9 Pos. 

$1.36 

10 Pos. 

$1.30 


LEDS AND READOUT 

Jumbo Red LED s 8/1 .00 
Jumbo Green LED’s 4/.95 
Jumbo Yellow LED's 4/.95 
Jumbo Amber LED’s 4/.95 
MV Red 10/1.00 

FND 70CC .50 

DL 707 .95 

DL 747CA .65 

DL728CC 1.19 

FND800CC 1.50 

Red Filter 4" Bezel 2.50 
Green Filter 4 Bezel 2.50 
Amber Filter 4" Bezel 2.50 
4N25 1.60 

4N26 1.25 

4N27 1.10 

4N28 .95 

4N31 1.20 


S-100 CONNECTORS 
High-Quality Gold Pins 
$2.99 EACH 


FLOPPY DISK SPECIAL 

5.25” SOFT, 10 OR 16 SECTOR 

10 FOR $29.95 

8” SOFT SECTORED IBM COMPATIBLE 

10 FOR $34.95 


I ® S-100 Bus Compatible 
• Up to 4Mhz Operation 
1 Expandable Memory from 1 6K to 256K 
| • DIP Switch Selectable Boundaries 
Uses 1 6K (41 1 6) or 64K (41 64) Memory 
Devices 

I • Page Mode Operation Allows up to 8 Memory 
Boards on Bus 

I ® Operates with Z80 CPU’s 
• Phantom Output Disable 
• Invisible Refresh (Synchronized with Wait 
States) 

CIRCLE INQUIRY NO. 94 


SD’S EXPANDORAM II 
The Randem Access Memory 


SD Systems’ ExpandoRAM II is a dynamic RAM 
board with capacities from 16K bytes (4116) to 
256K bytes (4164). It operates on the industry 
S-100 Bus. The design allows 8 boards to op- 
erate from the same 5-100 Bus. The Expando- 
RAM II is compatible with most S-100 CPU’s 
based on the Z80 microprocessor. 

EXPANDORAM II KIT 

W/O $195.00 

16K 285.00 

32K 375.00 

48K 465.00 

64K 555.00 
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GLOBAL FIND AND SUBSTITUTE 

There are two global find and two global substitute com- 
mands. The F command, for find, and the S command for 
search, operate as they do in ED with one exception. The 
search is only performed over the next 2000 characters or 
so. This short-search pair is complementary to a long-search 
pair. The N command, for next, finds the next occurrence of 
the string argument, searching through the entire remainder 
of the file if necessary. 

The R command performs a string replacement, searching 
the entire file, if necessary, for a match. Since Word-Master 
does not normally load the entire file into memory, the short- 
search commands F and S should be used whenever pos- 
sible. If a long search is anticipated, then the entire file 
should be loaded into memory if possible. This is done by 
first giving the command of — B. 

The four search commands may be preceded by a number 
indicating how many times the operation is to be performed. 
A # symbol indicates a maximum number of times (65,535). 

CONTROL CHARACTERS IN THE SEARCH STRING 

The search string may contain control characters. The 
ASCII tab character can be entered as a regular character. A 
Control-N in the string refers to a carriage-return, line-feed 
pair. (This is equivalent to the A L in ED.) A Control-A is placed 
in the search string to indicate a wild card. Thus: 

*FSORT A A 

will look for the first occurrence of the set of SORT1, 
SORT2, SORT3, etc. 

Two control characters are unique to Word-Master. A 
Control-S in the search string is used to indicate any charac- 
ter except a letter or number. For example, 

*NSORT A S 

will look for SORT but not SORT1 , SORT2, etc. A Control- 
O has an interesting interpretation. A match occurs if the cor- 
responding character is anything except the one following 
the A 0. 

LOOPS 

As with ED, several commands can usually be given on a 
single line. In addition, a block of commands, including the 
global find or substitute commands, have one of two formats. 
Either they are preceded by an M or they are enclosed in 
angle brackets. The commands: 

*MRstring1 $string2$OTT and 

*<Rstring1 $string2$OTT> 

are equivalent. They change all occurrences of string 1 to 
string2 and print each new line. Strings in the find and sub- 
stitute expressions can be delimited with a Control-Z, as with 
ED, or with an <ESC>. A $ symbol is echoed on the con- 
sole in either case. 

The M or angle bracket may be preceded by a number to indi- 
cate how many times the loop is to be performed. Word-Master 
commands generally have a default value of one. That is, if 
there is no preceding number, then the command is executed 
once. The loop command is an exception. A value of 
65,635 is selected in this case if the repeat value is omitted. 

A COMBINATION OF COMMAND 
AND VIDEO MODE 

An example of a powerful combination of command mode 
and video mode is given in the following example: 

*BMNstring$V 

The B command moves the pointer to the beginning of the 
buffer. Next, the MN combination searches for all occur- 
rences of the desired string. The $ symbol is the echo for the 
string delimiter of <ESC> or Control-Z. As each occurrence 


of the string is located, the V command forces conversion 
from command mode to video mode. This temporarily halts 
the search. The user can then inspect the context and make 
changes if necessary. Typing an <ESC> will convert back to 
command mode, so that the search can continue. 

Care must be taken when using this combination of com- 
mands. The editor will be in video mode most of the time. 
Therefore, a Control-C cannot be used to prematurely abort 
the operation. For example, a command of 

*MNA$V 

may take a very long time to complete since the process will 
stop at each occurrence of the letter A. One way to abort this 
operation is to repeatedly send the ASCII escape character 
from the console. 

FILE HANDLING 

As with ED, there are provisions for copying line of the edit 
buffer to a disk file, and conversely, copying a disk file into the 
edit buffer. There is the added versatility that disk files may be 
on any disk drive. Also, the filename can have any extension, 
although LIB is the default value if the extension is omitted. 

A disk file is created while in command mode with the W 
(for write) command. A T (for type) command should be 
given first to view the actual lines that are to be saved on disk: 

*20T 

*20WB:MOVE$ 

*— 20K 

The first line, in the above example, types on the console the 
next 20 lines following the cursor. The second line writes 
these lines to a disk file on drive B, assigning the filename 
MOV. LIB. At the completion of the W command, the cursor 
will be located at the end of the 20 lines. The third line can 
now be used to delete the 20 lines from the edit buffer. 

THE SCRATCHPAD BUFFER 

The scratchpad memory is another unique feature of 
Word-Master. A separate buffer is provided in main memory 
that can be used like a high-speed disk area. The scratchpad 
commands, which all begin with Q, are much faster than the 
corresponding disk operations. 

A command string can be placed into the cache (complete 
with comments), then the string can be repeatedly executed 
as if the commands were given directly from the console. 
The scratchpad commands are summarized in Table 4. 


Table 4. 

The scratchpad (cache) commands. 

nQP 

put n lines into cache 
(delete from edit buffer) 

n/QP 

append n lines to cache 
(delete from edit buffer) 

nQG 

copy cache to edit buffer n times 

QT 

type cache contents 

QK 

kill (empty) cache memory 

QLstring 

load string into cache 

n/QLstring 

append n copies of string to cache 

QX 

execute commands in cache memory 

J 

comment follows 


The /QP, like the QP command, is used to transfer lines 
from the edit buffer to the scratchpad memory. The dif- 
ference is that in this case, the new lines are appended to the 
existing lines in the cache. The original lines in the edit buffer 
are deleted as they are for the regular QP command. 

NON-STANDARD TAB STOPS 

The nQG command can be used to insert n copies of the 
scratchpad contents into the edit buffer. This command can be 
used to set up non-standard tab spacing. This is especially use- 
ful for COBOL. In video mode, a one-line prototype template 
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is written into the edit buffer using the desired number of 
spaces and a character such as the lower-case letter I: 

II I I I I 

The cursor is moved to the beginning of the line with a A B 
command and command mode is invoked by pressing the 
<ESC> key. The scratchpad command QP is given to copy 
the prototype line into the cache memory. A command of, say: 

* 1000QG 

produces 1 000 lines of the prototype back into the edit buffer. 

When the user returns to video mode, there will be a 
lower-case L at each tab position on the first 1000 lines. 
Control-D now becomes the new non-standard tab key. Each 
time A D is pressed, the cursor moves to the next occurrence 
of the letter L. 

Any extra lines of L can be removed at the end of the edit 
session by entering command mode, moving the cursor to 
the back end of the file, and giving the #K command. 

ENDING THE EDIT SESSION 

There are several commands that can be given (while in 
command mode) to terminate the editing session. A com- 
mand of E will end the session in the normal way. The file 
type of the original file, if any, is renamed to BAK and the 
new file is given the name of the original file. 

A command of H ends the session normally, as if an E 
were typed. But then the editor is automatically executed 
again. This H command should be given frequently during 
the edit session so that the current file will not be lost in case 
of a power failure or hardware problem. 

A command of O (for original) will abort the current ses- 
sion and reload the original file. This might be necessary if a 
complex, multiple command were incorrectly typed. In this 
case, the original back file (if any) is deleted. A command of 
Q (for quit) aborts the session if the user answers the question: 


ABORT (Y/N)? 
with a Y. 

When DISK FULL appears, there are several ways to save 
the edited file. The first thing to do is to move the cursor to 
the beginning of the file with the B command (when in com- 
mand mode). Then if there is space on another drive, e.g., 
drive C, use the W command to write the entire file: 

*#WC:NAME.EXT 

It there is no room on any drive, it may be possible to 
delete an existing disk file by a sneaky method. The W com- 
mand deletes an existing file if present, but only after the 
copy operation. Therefore, first give the command: 

* 1 WC:OLDFILE.EXT 

to copy a single line to the disk and delete the entire original 
file. This will free up most of the space that was occupied by 
the file called OLDFILE. Then, move the pointer to the 
beginning of the edit buffer and do a complete save with the 
write command: 

*B#WC:OLDFILE.EXT 

using the same old-file name. Exit from the edit session with 
the Q command so that no further text will be saved. Then 
rename the original file extension to BAK and rename 
OLDFILE. EXT to the proper name. 

CONCLUSION 

Several new text editors for CP/M have become available 
this past year. But none of the other editors have the power 
and versatility of MicroPro’s Word-Master. The ability to 
directly manipulate text anywhere on an ordinary, serial 
video terminal gives the user an extremely powerful tool. 
With this great power, of course, comes the potential for a 
major error. By and large, Word-Master is a fantastically 
powerful CP/M text editor.D 


64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR, CR0MEMC0. VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z-80 BASED S100 
SYSTEMS * *4MHZ Z-80 WITH NO WAIT STATES 

★ SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS ON 4K ADDRESS BOUNDARIES. 

★ LOW POWER-8 WATTS MAXIMUM. 

★ 200NSEC 4116 RAMS. 

★ FULL DOCUMENTATION. 

★ ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED/ 

TESTED 

64KRAM $595.00 

48K RAM $529.00 

32K RAM $459.00 

16K RAM $389.00 

WITHOUT RAM CHIPS $319.00 




S100 MAINFRAME 
ANO CARD CAGE. 

♦ W/ SOLID FRONT PANEL $239.00 

♦ W/ CUTOUTS FOR 2 MINI-FLOPPIES $239.00 

♦ 30 AMP POWER SUPPLY $119.00 


VISTA V-200 MINI FLOPPY SYSTEM 

★ S100 DOUBLE DENSITY CONTROLLER 

★ 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 

★ MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 

$695.00 

★ EXTRA DRIVE. CASE & POWER SUPPLY 

$395.00 


16K XI DYNAMIC RAM 

THE MK4116-3 IS A 16.384 BIT HIGH SPEED 
NM0S, DYNAMIC RAM. THEY ARE EQUIVALENT 
TO THE MOSTEK, TEXAS INSTRUMENTS. OR 
MOTOROLA 41 16-3. 

★ 200 NSEC ACCESS TIME. 375 NSEC CYCLE 
TIME. 

★ 16 PIN TTL COMPATIBLE. 

★ BURNED IN AND FULLY TESTED. 

★ PARTS REPLACEMENT GUARANTEED FOR 
ONE YEAR. 

$8.50 EACH IN QUANTITIES OF 8 


BETA COMPUTER DEVICES 
P.O. BOX 3465 

ORANGE, CALIFORNIA 92665 
(714) 633-7280 


CALIF RESIDENTS PLEASE ADD 6% SALES TAX. 
MASTERCHARGE & VISA ACCEPTED. PLEASE 
ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK 
PHONE ORDERS WELCOME. 


KIM/SYM/AIM-65— 32K EXPANDABLE RAM 

DYNAMIC RAM WITH ONBOARDTRANSPARANT 

REFRESH THAT IS COMPATIBLE WITH KIM / 

SYM/ AIM-65 AND OTHER 6502 BASED 

MICROCOMPUTERS. 

* PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
MAYBEC0NNECTEDT0PETUSINGADAPT0R 
CABLE. SS44-E BUS EDGE CONNECTOR. 

* USES +5V ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

* BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH CAN BE INDEPENDENTLY PLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE. 

* BUS BUFFERED WITH 1 LS TTL LOAD. 

* 200NSEC 4116 RAMS. 

* FULL DOCUMENTATION 

* ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR, AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 


14 DAYS. 

ASSEMBLED / 


TESTED 

WITH 32K RAM 

5419.00 

WITH 16K RAM 

$34900 

WITHOUT RAM CHIPS 

$279.00 

HARD TO GET PARTS ONLY (NO RAMS) 

$109.00 

BARE BOARD AND MANUAL 

$49.00 
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Computing Your Genealogy 

_By Jim Schreier, Associate Editor 


Nature has given to each and every one (with no known 
exceptions) exactly one mother and one father, both free of 
charge. For this reason alone, getting into genealogy is 
much cheaper from the start than stamp or coin collecting. 
This may be one reason the field remains so popular today. 

Genealogy is more fun than a good computer game. It is a 
mixture of adventure, chance, discovery and research, plus a 
little common garden variety of luck. And, of course, the ran- 
dom number generator is always locked on the powers of 
two. Within four generations you may find yourself research- 
ing everyday life of 100 years ago. You may be digging in 
old records for a great grandparent only to find a speed limit 
warning for horses on the local bridge. Five miles an hour, 
and strictly enforced. Or a relative who went to jail for some 
now-forgotten misdeed. 

Until now the details of a genealogy were kept on paper. 
The objective of these programs is not to outdate “paper” 
genealogies. Instead, they are programs to record and 
recover varied amounts of information about one’s 
ancestors. The MICRO/ROOTS Genealogical Programs 
are different from “paper” genealogies, yet compatibility has 
been maintained with traditional methods of record keeping. 
This means one may transfer a “paper” genealogy to these 
programs; or vice versa. 

Two standard forms are used in recording genealogical in- 
formation: The Pedigree and the Family Group. The 
Pedigree is a generation-by-generation movement by the 
powers of 2 into the past. You start with yourself. (You are 
the first generation). Your parents (2) are followed by grand- 
parents (4), great grandparents (8), great-great grandparents 
(16) and so forth. If this is confusing, remember generations 
are like the binary number system, each position being ex- 
panded by the powers of 2. 

The Pedigree assigns each generation (with the exception 
of you), specific ancestor numbers. By convention an even 
ancestor number denotes a male; an odd ancestor number 
denotes a female. A Pedigree may display one’s lineage as 
far as records may be found for its support. 

The Family Group record is the heart-and-soul of genea- 
logical records. Here, under the name of the father, the wife 
and children are recorded in detail. The Pedigree may be 
thought of as a map to the Family Group records. One of the 
children in each Family Group will be of special interest. This 
is the direct ancestor, one of your direct grandparents that 
appears on your Pedigree. 

APPROACHING COMPUTERIZED GENEALOGY 

Genealogy records are generally family based. The 
MICRO/ROOTS approach is, instead, based on a given 
individual. It is not necessary to know a family to find the in- 
formation. One only need know the name of the individual. 
The programs are designed to recover from sequential disk 
files the necessary individual information (name, sex, birth, 
mother and father), the marriage information, the children 
and the death information. 

Why all this detail? Because of all the people who have lived, 
very few, jf any, would have the same information. In other 
words it is very unlikely that two “John Smiths” would both 
be born on the same day, in the same place, have the same 
parents, marry the same wife, raise the same named 
children, and then die on the same day at the same place. Of 
course, it could happen. That’s probably why governments 
came up with Social Security numbers. 


One problem with given and surnames is the variety of 
spellings during different time spans. Anyone familiar with 
computers may know that most higher level languages may 
not distinguish the subtle variations names may undergo. To 
overcome this problem, MICRO/ROOTS uses an index to 
the sequential disk files. This will permit examining the 
genealogical records of the proper individual. 

Genealogical records fall into two categories. The first are 
fixed files, name, parents, date and place of birth; the second 
are variable files, marriages and children. Three disk files are 
necessary for each individual. The movement of the files will 
be transparent to the user. In the main record program, 
genealogical information of an individual will be displayed in 
one continuous cycle until the three files are exhausted. The 
output may be directed to SWTPC I/O port #7 for hard 
copy. Converting the programs to TSC’s new 6800 BASICs 
requires a different statement. The TSC channel 0 (zero) 
needs to be opened. For example, OPEN “0. PRINT” AS 0 
(zero) and CLOSE 0 would have to be entered into the 
source code. If the TSC BASICs are used, the variable Q 
need not be used* at all. 

The Hardware 

The MICRO/ROOTS Genealogical System was composed 
using the SWTPC 6800 computer with 20K RAM, the 
SWTPC dual minifloppy disk and Disk BASIC v 3.0. The 
programs can be run directly on the full sized SWTPC 
DMAF1 system. The programs may be adapted to TSC’s 
disk versions of BASIC. If this option is elected the LINE = , 
DIGITS = and EOF statements will not be supported. TSC’s 
lack of disk EOF statements causes programming complica- 
tions. As such, the original SWTPC Uiterwyk disk BASICs is 
recommended for these programs. A number of the pro- 
grams reference miniFLEX™ date calls. As such, the 
variable D9 should be set to decimal 44046 if FLEX2™ is 
being used. 

The minimum terminal is 64 columns by 1 6 lines. Each pro- 
gram contains a subroutine to clear the CRT screen and home- 
up the cursor. This subroutine should be adapted to your spe- 
cific needs. Likewise the date recording and date recovery 
subroutines may be adapted to meet your specific system. 
The programs require the use of the date which, if defeated, 
would remove an important element from the programs. 

Program Descriptions 

The first program, MAIN. BAS, allows for progressive 
CHAINING of the nine programs. While entering the listings 
it is recommended that any lines with CHAIN commands be 
protected by placing REM statements at the beginning of the 
line. For example, the line IF X= 1 THEN CHAIN INDEX. 
BAS, 10: END should be entered as REM IF X=1 THEN 
CHAIN INDEX. BAS, 10: END. This offers security. 

All too often one enters a listing with CHAIN statements 
only to RUN the program looking for bugs and discovering 
the system encountered a CHAIN command. Unless pro- 
tected, the CHAIN command proceeds to look for the re- 
quired program, dumping your newly entered program. For 
debugging purposes the STOP statement may be used to 
preserve the listing in lieu of the CHAIN commands. 

The second program is for individual file creation. INDIVID. 
BAS requires both generation and ancestor numbers. These 
numbers may be found on the Pedigree chart, Figure 1 . 
Ancestor numbers are related to sex. Lines 260 to 340 
check to see that sex-correlated ancestor numbers are given. 
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If not, an error statement occurs. Likewise, the ancestor 
number must correlate with the generation. The program 
detects an ancestor number 4 within the third generation. 
(See lines 350 to 41 0). 

If the sequence is not maintained, another error message 
is displayed. This is done by calculating the number of 
ancestors within a generation and comparing the acceptable 
figures to those input. It is necessaryTo alter the result [LET 
X 1 = INT(G A (G— 1 ) + . 1 )] because the SWTPC BASIC gives 
slightly altered and somewhat inconsistent calculations. 
Other BASICs may use LET XI = INT(G A (G— 1 )) with no 
problem. 

The third program, INDEX. BAS, is used to display those 
individuals created. Responding “Y” to the question “DO 
YOU WANT THE PRINTER 4 ’ will direct I/O to port 7. 
Selecting this option without a printer a port 7 will cause the 
program to hang-up and all information will be lost. Other 
ports may be called by altering the variable “Q”. 

The fourth program creates marriage records. MARRG. 
BAS uses information given in the individual files as a 
“check and balance.” The programs assume you are enter- 
ing a large amount of information during the initial sitting. As 
such, a certain amount of checks are necessary to maintain 
consistent information. The update programs do not support 
these types of checks. However, the update programs may 
be altered to include the checks if you feel it is necessary. 

The CHILD. BAS program continues “checks and bal- 
ances” as it creates the children’s disk files. The children’s 
files are written so that the children may be recovered using 
either the husband’s or wife’s name. 

RECORD. BAS is the individual genealogical display and 
is the most complex of the nine programs. All disk files are 
opened and read. The output is similar to the Family Group 
record. (See Figure 2). 

The remaining files are used to update files already 
created. Each file is opened, read into a temporary file, new 
information is added, the old file is destroyed and the tem- 
porary file receives the old file’s name. In this manner addi- 
tional information may be added any time. Input corrections 
or new information may be added to the main files by using 
the ALT programs. ALT. BAS alters individual and marriage 
records. CH ALT. BAS alters children’s files. 

This Genealogical System may expand as your research 
grows. Additional programs may be written. For example, a 
reading of all geographic locations may be helpful, especially 
in foreign research. An alphabetizing routine may be added 
to the INDEX program so individuals can be presented in 
alphabetical instead of sequential order. 

Getting Started 

Getting going with genealogy is as simple as asking your 
relatives questions. Remember, the object is to record all key 
information, dates and geographical locations. After 1900 
most states have birth and death records. They are usually 
kept in the State Department of Health. Some states, like 
South Dakota, did not begin keeping birth and death records 
until the early 1 950s. The counties in these states may have 
birth and death records along with marriage and divorce 
records. Many Eastern cities have birth and death records go- 
ing back many generations. 

Along with information from relatives, begin collecting 
scrap books, photographs and documents from around the 
house. These items usually contain a wealth of genealogical 
information. It is not unusual to find three generations of 
material around the house. 

Once you have started you may wish to visit your local 
public library or bookstore and review many of the popular 
genealogical books. Your research will provide a priceless 
treasure for you and your children, enhancing your personal 
involvement with those who passed before. □ 
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Figure 1. 


INDEX BY INDIVIDUAL 
DECEMBER 25, 1979 


ENTRY 

INDIVIDUAL 

GENERATION 

ANCESTOR 

1 

JOHN DOE (M) 

3 

6 


ENTRY NUMBER 

1 RECORDED: 

6-15-1979 

2 

HELEN WHITE (F) 

3 

7 


ENTRY NUMBER 

2 RECORDED: 

6-15-1979 


Figure 2. 


INDIVIDUAL GENEALOGICAL RECORDS 


THE RECORDS OF: JOHN DOE (M) 

GENERATION: 3 
ANCESTOR NUMBER: 6 
DATE: JANUARY 1, 1980 

GENEALOGICAL INFORMATION DATE 

BIRTHDATE: 1 JAN 1900 i 

BIRTHPLACE: TUSCON PIMA AZ 

FATHER: AARON DOE i 

MOTHER: SUSAN GREEN i 


* MARRIAGE RECORDS 

NUMBER OF MARRIAGES: 2 

MARRIAGE NUMBER 1 
SPOUSE: HELEN WHITE 
MARRIAGE DATE: 14 JULY 1921 

MARRIAGE PLACE: PHOENIX MARICOPA AZ 

NUMBER OF CHILDREN BY THIS MARRIAGE 1 

* CHILDREN 

CHILD NUMBER: 1 
CHILD’S NAME: JAMES DOE (M) 

CHILD'S BIRTHDATE: 10 AUGUST 1922 
CHILD’S BIRTHPLACE: PHOENIX MARICOPA AZ 
CHILD’S DEATH DATE: N/D 
CHILD’S FIRST SPOUSE: HARRIET SMITH 

MARRIAGE NUMBER 2 
SPOUSE: ALICE HOPE 
MARRIAGE DATE: 20 NOV 1932 
MARRIAGE PLACE: PHOENIX MARICOPA AZ 

NUMBER OF CHILDREN BY THIS MARRIAGE 2 

* CHILDREN 

CHILD NUMBER: 1 

CHILD'S NAME: SAMUEL DOE (M) 

== SAMUEL DOE IS A DIRECT ANCESTOR == 
CHILD'S BIRTHDATE: 20 NOVEMBER 1934 
CHILD'S BIRTHPLACE: PHOENIX MARICOPA AZ 
CHILD'S DEATH DATE: N/D 

CHILD'S FIRST SPOUSE: SUSAN BLACK MILLER 


BIRTHDATE 
JAN 1900 


APRIL 1903 


RECORDED 

.-15-1979 

6-15-1979 

6-15-1979 

.-15-1979 


6-15-1979 


-15-1979 

.-15-1979 

6-15-1979 


6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 


6-15-1979 

6-15-1979 

6-15-1979 


6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 


0140 PRINT TAB (8) ; "Since sequential disk files are used it is recom-" 
0150 PRINT TAB (8) ; "mended that a maximum of 5 generations be recorded." 
0160 PRINT : PRINT 

0170 PRINT TAB (20 ) ; "For Tammi and Kirk" 

0180 FOR X9=1 TO v 100: NEXT X9 
0190 GOSUB 530 :PRINT:PRINT 
0200 GOTO 230 

0210 GOSUB 530 :PRINT:PRINT TAB(4);"> Input error" 

0220 PRINT 

0230 PRINT TAB ( 19 ); "Please select an option: " 

0240 PRINT 

0250 PRINT TAB (30) : PRINT 

0260 PRINT TAB (1 7) ; "Sequential File Index [ 1 ]" 

0270 PRINT TAB ( 19 ); "Create Individuals [ 2 ]" 

0280 PRINT TAB (20) ; "Create Marriages [ 3 ]" 

0290 PRINT TAB ( 19 ); "Create Child Files [ 4 ]" 

0300 PRINT TAB ( 1 4) ; "Display Individual Information [ 5 ]" 

0310 PRINT : PRINT TAB ( 1 9 ); "Update Individuals ( 6 ] " 

0320 PRINT TAB (20); "Update Marriages [ 7 ]" 

0330 PRINT TAB ( 20 ) ; "Update Children [ 8 ]" 

0340 PRINT TAB ( 1 3) ; "Correct Individual and Marriages [ 9 ]" 

0350 PRINT TAB ( 16) ; "Correct Children's Files [ 10 ]" 

0360 PRINT TAB ( 19 ); "Conclude Program [ 11 ]" 

0370 PRINT :PRINT 

0380 PRINT TAB (5) ; "Your selection: "; 

0390 INPUT X: GOSUB 530 

0400 IF X=1 THEN CHAIN INDEX. BAS, 10: END 
0410 IF X=2 THEN CHAIN INDIVID. BAS, 10: END 
0420 IF X=3 THEN CHAIN MARRIAGE. BAS , 10: END 
0430 IF X=4 THEN CHAIN CHILD. BAS, 10: END 
0440 IF X=5 THEN CHAIN RECORD. BAS, 10: END 
0450 IF X=6 THEN CHAIN UPINDIV.BAS, 10: END 

0460 IF X=7 THEN CHAIN UPMARRG . BAS , 10: END 

0470 IF X=8 THEN CHAIN UPCHILD.BAS, 10: END 

0480 IF X=9 THEN CHAIN ALT. BAS, 10: END 

0490 IF X=10 THEN CHAIN ALTCH.BAS, 10: END 
0500 IF X=1 1 THEN END 
0510 GOTO 210 
0520 END 

0530 REM ROUTINE TO CLEAR SCREEN 

0540 FOR X9=1T03:PRINTCHR$ (26) : NEXTX9 : PRINTCHR$ (2) 

0550 RETURN 

PROGRAM LISTING 2 

0010 i\£M INDEX. BAS 

0020 LINE= 120:Q=1 :D9=288 1 4 :GOSUB 520 
0030 DEF FNA(J)=LEN(STR$ (INT(J) ) ) 

0040 PRINT : PRINT 

0050 PRINT TAB (1 7) ; "INDEX BY INDIVIDUAL FILES" 

0060 PRINT : PRINT 

0070 PRINT TAB (8); "HAVE YOU SET TODAY'S DATE, [ Y ] OR [ N ]"; 

0080 INPUT X$ 

0090 IF X$="N" GOSUB 550 
0100 IF X$=" Y" GOSUB 620 
0110 GOSUB 520 :PRINT:PRINT 
0120 PRINT 

0130 PRINT TAB ( 8 ) ; " DO YOU WANT THE PRINTER, [ Y ) OR [ N ] " ; 

0140 INPUT X$ 

0150 IF X$="Y" THEN Q=7 
0160 OPEN #1, INDIV 
0170 RESTORE 
0180 LET 1=1+1 


0190 

READ 

#1 , 

G, 

A, M, 

, C 

0200 

READ 

#1, 

D1, 

r D2, 

D3 

0210 

READ 

#1 , 

N$ , 

f s$. 

B$ 

0220 

READ 

#1, 

P$, 

, F$, 

M$ 

0230 

READ 

#1, 

D$, 

, E$ , 

W$ 

0240 

IF EOF ( 1 ) 

= 1 

THEN 

460 


0250 PRINT 

0260 IF 1=1 THEN GOSUB 520 
0270 IF I>1 THEN GOTO 370 
0280 REM INDEX FORMAT 
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CHILD NUMBER: 2 

CHILD'S NAME: PATRICA ANNE DOE (F) 
CHILD'S BIRTHDATE: 4 APRIL 1935 
CHILD'S BIRTHPLACE; PHOENIX MARICOPA AZ 
CHILD'S DEATH DATE: 20 JANUARY 1936 
CHILD'S FIRST SPOUSE: N/M 


6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 


DEATH DATE: 10 NOV 1969 6-15-1979 

DEATH PLACE: PHOENIX MARICOPA AZ 6-15-1979 


INDIVIDUAL GENEALOGICAL RECORDS 
* * * 


THE RECORDS OF: HELEN WHITE (F) 

GENERATION: 3 
ANCESTOR NUMBER: 7 
DATE: JANUARY 1, 1980 

GENEALOGICAL INFORMATION DATE RECORDED 

BIRTHDATE: 4 APRIL 1903 
BIRTHPLACE: PHOENIX MARICOPA AZ 
FATHER: JAMES WHITE 
MOTHER: SALLEY JAMES 


* MARRIAGE RECORDS 
NUMBER OF MARRIAGES: 1 

MARRIAGE NUMBER 1 
SPOUSE: JOHN DOE 
MARRIAGE DATE: 14 JULY 1921 
MARRIAGE PLACE: PHOENIX MARICOPA AZ 

NUMBER OF CHILDREN BY THIS MARRIAGE 1 

* CHILDREN 

CHILD NUMBER: 1 
CHILD'S NAME: JAMES DOE (M) 

CHILD'S BIRTHDATE: 10 AUGUST 1922 
CHILD'S BIRTHPLACE: PHOENIX MARICOPA AZ 
CHILD'S DEATH DATE: N/D 
CHILD'S FIRST SPOUSE: HARRIET SMITH 

DEATH DATE: N/D 
DEATH PLACE: N/D 


PROGRAM LISTING 1 

0010 REM MAIN. BAS 

0020 LINE= 120 :GOSUB 530 :PRINT:PRINT 
0030 PRINT TAB (24) ; "MICRO/ROOTS" 

0040 PRINT TAB (20) ; "GENEALOGICAL SYSTEM" 

0050 REM COPYRIGHT (c) 1979 BY JIM SCHREIER 

0060 PRINT 

0070 PRINT TAB (22 ) ;"By Jim Schreier" 

0080 PRINT :F0RX9=1T01 5 :PRINTTAB (22 ) ; " ; :NEXTX9 : PRINT 
0090 FOR X9= 1 TOI 00 :NEXT X9 
0100 GOSUB 530 :PRINT:PRINT 

0110 PRINT TAB ( 10) ; "This Genealogical System is designed to operate" 
0120 PRINT TAB ( 8) ; "with SWTPC 6800 disk BASIC v 3.0 using the mini-" 
0130 PRINT TAB ( 8) ; "FLEXtm DOS by Technical Systems Consultants, Inc." 


6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 


6-15-1979 


6-15-1979 

6-15-1979 

6-15-1979 


6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 

6-15-1979 


0290 

0300 

0310 

0320 

0330 

0340 

0350 

0360 

0370 

0380 

0390 

0400 

0410 

0420 

0430 

0440 

0450 

0460 

0470 

0480 

0490 

0500 

0510 

0520 

0530 

0540 

0550 

0560 

0570 

0580 

0590 

0600 

0610 

0620 

0630 

0640 

0650 

0660 

0670 

0680 


PROGRAM LISTING 3 

0010 REM INDIVID. BAS 

0020 LINE= 120:D9= 28814 : GOSUB 610 

0030 PRINT :PRINT 

0040 PRINT TAB ( 16 )? "INDIVIDUAL FILE CREATION" 

0050 PRINT :PRINT 

0060 PRINT TAB ( 9 ) ; " HAVE YOU SET TODAY'S DATE, [ Y ] OR [ N ] " ; 
0070 INPUT X$ 

0080 IF X$="N" GOSUB 640 
0090 OPEN #1, INDIV 

0100 PRINT :PRINTTAB ( 12) ; "TO STOP ENTER 'STOP' IN RESPONSE" 
0110 PRINT TAB (17); "TO NAME OR HIT RETURN." 

0120 PRINT :PRINT 
0130 INPUT "NAME: ",N$ 

0140 IF N$= " " THEN CLOSE #1:CHAIN MAIN, 180: END 
0150 IF N$= "STOP" THEN CLOSE #1:CHAIN MAIN, 180: END 
0160 INPUT "SEX: [ M ] OR ( F ] ",S$ 

0170 IF S$= "M" THEN S=0:GOTO 210 

0180 IF S$="F" THEN S=1 :GOTO 210 

0190 PRINT : PRINTTAB (10) ; " > INPUT ERROR" : PRINT 

0200 GOTO 160 

0210 INPUT "DATE OF BIRTH: ",B$ 

0220 INPUT "GENERATION: " ,G 
0230 INPUT "ANCESTOR NUMBER: ",A 

0240 IF G<=1 THEN 420: REM IF ZERO ANCESTOR COLLERATAL 

0250 REM CHECK FOR VALID NUMBERS 

0260 IF A/20INT (A/2 ) THEN 310 

0270 IF S=0 THEN 340 

0280 PRINT 

0290 PRINT TAB (10) ; " > FEMALE ANCESTOR NUMBERS MUST BE ODD" 

0300 PRINT :GOTO 230 




LET X6=X6+1 900 

PRINT #Q,TAB(17) ; "INDEX BY INDIVIDUAL" 

PRINT #Q, TAB (20) ;Z$;" " ; X5 ; : PRINT#Q ,CHR$ ( 8 ) ; 

PRINT # Q , " , " ; X6 
PRINT #Q: PRINT #Q 

PRINT #Q, "ENTRY" ; TAB ( 8 ) ; "INDIVIDUAL" ; 

PRINT #Q ,TAB (28 ) ; "GENERATION" ; TAB (40) ; "ANCESTOR" ; 

PRINT #Q,TAB (51 ); "BIRTHDATE" 

PRINT #Q , TAB ( 3-FNA ( I ) ) ; I ; 

PRINT #Q,TAB(5) ;N$;" (";S$;") 

PRINT #Q ,TAB ( 34-FNA (G) ) ; G; 

PRINT #Q ,TAB ( 44-FNA (A) ) ;A; 

PRINT #Q ,TAB (50 ) ; B$ 

PRINT #Q,TAB (13); "ENTRY NUMBER " ; I ; " RECORDED : " ; 

PRINT #Q,D1 ; :PRINT#Q ,CHR$ ( 8 ) ; ;D2; :PRINT#Q, CHR$ (8) ; "-" ;D3 
PRINT #Q 
GOTO 1 80 

REM END OF READOUT 
CLOSE #1 
PRINT : PRINT 

INPUT "DO YOU WISH TO REPEAT THIS SEQUENCE, [ Y ] OR [ N ] " , X$ 
IF X$<>"Y" THEN CHAIN MAIN, 180: END 
IF X$="Y" THEN 1=0 :X6=X6- 1900: GOTO 110 
REM ROUTINE TO CLEAR SCREEN 

FOR X9= 1 T03 : PRINTCHR$ (26): NEXTX9 :PRINTCHR$ ( 2 ) 

RETURN 

REM DATE ROUTINE COMP ATI ABLE WITH TSC MINIFLEX (tm) 

PRINT : PRINT 

INPUT "ENTER DATE AS MM , DD , YY '',D1,D2,D3 
PRINT : PRINT 

POKE ( D9,D1) :POKE (D9+1 ,D2) : POKE (D9+2 ,D3 ) 

GOSUB 620 : GOSUB 520 
RETURN 

REM ROUTINE TO RECOVER DATE 

LET X4=PEEK(D9) :X5=PEEK (D9+1 ) :X6=PEEK (D9+2) 

FOR X9=1 TO X4:READ Z$:NEXT X9 

DATA "JANUARY" , "FEBRUARY" , "MARCH" , "APRIL" , "MAY" , "JUNE" 

DATA "JULY" , "AUGUST" , "SEPTEMBER" , "OCTOBER" , "NOVEMBER" 

DATA "DECEMBER" 

RETURN 
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0310 IF S=1 THEN 340 

0320 PRINT sPRINTTAB (10) ; "> MALE ANCESTOR NUMBERS MUST BE EVEN" 

0330 PRINT :GOTO 230 

0340 LET X1=INT (2 A (G-1 )+. 1 ) 

0350 IF A>=X1 THEN 370 
0360 GOTO 390 

0370 LET X2=INT( (2AG)+. 1 ) - 1 
0380 IF A<=X2 THEN 430 
0390 PRINT 

0400 PRINT TAB (10) ; "> GENERATION/ANCESTOR NUMBERS UNCORRELATED" 

0410 PRINT :GOTO 220 

0420 IF A> 1 THEN 390 

0430 REM CONTINUE INPUT 

0440 INPUT "BIRTHPLACE: " ,P$ 

0450 INPUT "FATHER: " f F$ 

0460 INPUT "MOTHER: " ,M$ 

0470 INPUT "DEATH DATE: ",D$ 

0480 INPUT "DEATH PLACE: ",E$ 

0490 INPUT "ENTER NUMBER OF MARRIAGES: ",M 
0500 INPUT "FIRST SPOUSE: " ,W$ 

0510 INPUT "NUMBER OF CHILDREN, FIRST MARRIAGE: ",C 

0520 GOSUB 710 

0530 REM WRITE TO DISK 

0540 WRITE #1, G, A, M, C 


0550 

WRITE 

#1, 

Y7 , 

Y8, 

Y9 

0560 

WRITE 

#1, 

N$ , 

s$. 

B$ 

0570 

WRITE 

#1, 

P$, 

F$ , 

M$ 

0580 

WRITE 

#1, 

D$ , 

E$, 

W$ 

0590 

GOTO 

120 




0600 

END 






0610 REM ROUTINE TO CLEAR SCREEN 

0620 FOR X9=1T03:PRINTCHR$ (26) :NEXTX9:PRINTCHR$ (2) 

0630 RETURN 

0640 REM DATE ROUTINE 

0650 PRINT :PRINT 

0660 INPUT "ENTER DATE AS MM,DD,YY ",D1,D2,D3 
0670 PRINT :PRINT 

0680 POKE ( D9,D1 ) :POKE (D9+1 ,D2) :POKE (D9+2 ,D3) 

0690 GOSUB 610 
0700 RETURN 

0710 REM ROUTINE TO RECOVER DATE 

0720 LET Y7=PEEK(D9) :Y8=PEEK (D9+1 ) :Y9=PEEK (D9+2) 

0730 GOSUB 610 
0740 RETURN 

PROGRAM LISTING 4 

0010 REM MARRIAGE. BAS 

0020 LINE= 120 :D9=288 1 4 : GOSUB 540 

0030 PRINT :PRINT 

0040 PRINT TAB ( 16 ); "MARRIAGE RECORD CREATION" 

0050 PRINT : PRINT 

0060 PRINT TAB (9); "HAVE YOU SET TODAY'S DATE, [ Y ) OR [ N ] " ; 
0070 INPUT X$ 

0080 IF X$="N" GOSUB 570 
0085 GOSUB 540: PRINT: PRINT 
0090 OPEN #1, INDIV 
0100 PRINT : PRINT 

0110 INPUT "ENTER THE INDIVIDUAL'S NAME: ",C$ 

0120 IF C$="" THEN CLOSE #1:CHAIN MAIN, 180: END 
0130 IF C$="STOP" THEN CLOSE #1:CHAIN MAIN, 180: END 


0140 

0150 

RESTORE 
READ #1, 

#1 

G, 

A, M , 

, c 

0160 

READ 

#1, 

D1 

, D2, 

D3 

0170 

READ 

#1, 

N$ 

, s$. 

B$ 

0180 

READ 

#1, 

P$ 

, F$, 

M$ 

0190 

READ 

#1, 

D$ 

/ E$, 

w$ 


0200 IF EOF (1)00 THEN 4 80: REM ENTRY NOT FOUND 
0210 IF N$OC$ THEN 150 / 

0220 REM ENTRY FOUND 
0230 CLOSE #1 
0240 PRINT : PRINT 

0250 IF M=0 THEN CLOSE #1:GOTO 670 
0260 OPEN #2, MARR 


0290 IF B$OW$ THEN 190 
0300 REM NO MATCH 
0310 GOTO 710 

0320 REM PROPER HUSBAND/WIFE LOCATED 
0330 CLOSE #2 
0340 PRINT :PRINT 

0350 IF C=0 THEN CLOSE #2:GOTO 920 
0360 GOSUB 800 :PRINT: PRINT 

0370 PRINT TAB ( 10) ;" INDIVIDUAL" ;TAB (40) ; "SPOUSE" 

0380 PRINT TAB (10) ; N$ ; TAB (40 ) ; W$ 

0390 PRINT : PRINT 

0400 PRINT TAB ( 10) ; "CHILDREN: ";C 

0410 PRINT TAB ( 1 0) ; "MARRIAGE NUMBER ";I;"FOR ";N$ 

0420 PRINT :PRINT 
0430 LET J=J+1 

0440 PRINT : PRINT TAB ( 5 ); "CHILD NUMBER ";J 
0450 INPUT "CHILD'S NAME: ",M$ 

0460 IF M$=" " THEN CLOSE #3:CHAIN MAIN, 180: END 
0470 IF M$= "STOP " THEN CLOSE $3: CHAIN MAIN, 180: END 
0480 INPUT "CHILD'S SEX: ",0$ 

0490 PRINT "IS ";M$; " DIRECT ANCESTOR, [ Y ] OR [ N ] " ; 

0500 INPUT X$ 

0510 IF X$="Y" THEN A1=10 

0520 IF X$="N" THEN A1=0 

0530 INPUT "CHILD'S BIRTHDATE: " ,P$ 

0540 INPUT "CHILD'S BIRTHPLACE: ",Q$ 

0550 INPUT "CHILD'S DEATH DATE: ",U$ 

0560 INPUT "CHILD'S FIRST SPOUSE: " ,V$ 

0570 GOSUB 900 
0580 REM WRITE TO DISK 
0590 WRITE #3, N$ , W$ , I, C 
0600 WRITE #3, Y7, Y8, Y9 
0610 WRITE #3, J, M$ , . 0$ 

0620 WRITE #3, A1 , P$ , Q$ 

0630 WRITE #3, U$ , V$ 

0640 IF COJ THEN 430 
0650 IF J=C THEN GOTO 660 
0660 PRINT 

0670 PRINT "CREATE ADDITIONAL CHILDREN'S FILES, " 

0680 INPUT " [ Y ] OR ( N ] ",L$ 

0690 IF L$= " Y" THEN J=0:GOTO HO 
0700 CLOSE # 3 : GOTO 780 
0710 REM ENTRY NOT FOUND 
0720 CLOSE #2 

0730 PRINT TAB (10); "THE INDIVIDUAL AND/OR SPOUSE," 

0740 PRINT TAB (10); A$ ; " AND" 

0750 PRINT TAB (10) ;B$ ; " DOES" 

0760 PRINT TAB (10); "NOT MATCH A PREVIOUSLY CREATED" 

0770 PRINT TAB ( 10) ; "MARRIAGE FILE." 

0780 CHAIN MAIN, 180 
0790 END 

0800 REM ROUTINE TO CLEAR SCREEN 

0810 FOR X9=1T03:PRINTCHR$ (26) :NEXTX9 : PRINTCHR$ (2) 

0820 RETURN 

0830 REM DATE ROUTINE 

0840 PRINT :PRINT 

0850 INPUT "ENTER DATE AS MM,DD,YY ",D1,D2,D3 
0860 PRINT : PRINT * 

0870 POKE ( D9,D1) :POKE(D9+1 ,D2) -.POKE (D9+2,D3) 

0880 GOSUB 800 
0890 RETURN 

0900 REM ROUTINE TO RECOVER DATE 

0905 LET Y7=PEEK(D9) : Y8=PEEK (D9+1 ) : Y9=PEEK (D9+2 ) 

0910 RETURN 

0920 PRINT TAB (10); "THE MARRIAGE FILE INDICIATES THAT" 

0930 PRINT TAB (10) ; "THERE WERE NO CHILDREN FROM THIS MARRIAGE." 
0940 CHAIN MAIN, 180: END 

PROGRAM LISTING 6 

0010 REM RECORD. BAS 

0020 LINE= 120:Q=1 :D9=288 1 4 :GOSUB 1300 
0030 PRINT : PRINT 

0040 PRINT TAB ( 14) ; "INDIVIDUAL GENEALOGY RECORDS" 

0050 PRINT : PRINT 


SOFTWARE SECTION SOFTWARE APPLICATION 


JANUARY 1980 INTERFACE ACE 129 


0270 LET 1=1+1 

0280 PRINT : PRINT TAB ( 8 ); "MARRIAGE NUMBER " ; I ; " : ";N$ 
0290 PRINT 

0300 INPUT "SPOUSE: ",W$ 

0310 IF W$="" THEN CLOSE #2: END 
0320 IF W$="STOP" THEN CLOSE #2:END 
0330 INPUT "MARRIAGE DATE: " ,R$ 

0340 INPUT "MARRIAGE PLACE: " ,T$ 

0350 INPUT "NUMBER OF CHILDREN: ",C 

0360 GOSUB 630 

0370 REM WRITE TO DISK 


0380 

WRITE 

#2, 

N$, 

r G, 

A 

0390 

WRITE 

#2, 

Y7, 

t Y8 

, Y9 

0400 

WRITE 

#2, 

I, 

c. 

s$ 

0410 

WRITE 

#2, 

w$ , 

r 

, T$ 


0420 IF MOI THEN 270 
0430 CLOSE #2 
0440 PRINT : PRINT 

0450 INPUT "ADDITIONAL MARRIAGES, [ Y ] OR [ N ]",L$ 

0460 IF L$=" Y" THEN I=0:GOTO 85 
0470 CHAIN MAIN, 180: END 
0480 PRINT :PRINT 

0490 PRINT TAB (10) ; " THE INDIVIDUAL SELECTED, ";C$;", DOES" 

0500 PRINT TAB (10); "NOT MATCH A PREVIOUSLY CREATED INDIVIDUAL" 
0510 PRINT TAB ( 10) ; "FILE. PLEASE REVIEW THE INDEX." 

0520 CLOSE # 1 : CHAIN MAIN, 180 
0530 END 

0540 REM ROUTINE TO CLEAR SCREEN 

0550 FOR X9=1T03:PRINTCHR$ (26) :NEXTX9 :PRINTCHR$ (2) 

0560 RETURN 

0570 REM DATE ROUTINE 

0580 PRINT :PRINT 

0590 INPUT "ENTER DATE AS MM,DD,YY ",D1,D2,D3 
0600 PRINT :PRINT 

0610 POKE ( D9,D1) :POKE(D9+1 ,D2) : POKE (D9+2 ,D3) 

0620 GOSUB 630 :GOSUB 540 

0630 REM ROUTINE TO RECOVER DATE 

0640 LET Y7=PEEK(D9) : Y8=PEEK (D9+1 ) : Y9=PEEK (D9+2 ) 

0650 RETURN 

0660 REM NOT MARRIED ERROR MESSAGE 

0670 PRINT TAB (10) ; " THE INDIVIDUAL FILE INDICIATES THAT" 

0680 PRINT TAB (10) ;N$ ; " IS NOT MARRIED." 

0690 CHAIN MAIN, 180 
0700 END 

PROGRAM LISTING 5 

0010 REM CHILD. BAS 

0020 LINE= 120:J=0:D9=28814 : GOSUB 800 
0030 PRINT :PRINT 

0040 PRINT TAB ( 19) ; "CHILDREN FILE CREATION" 

0050 PRINT :PRINT 

0060 PRINT TAB (9); "HAVE YOU SET TODAY'S DATE, [ Y ] OR [ N ] " ; 
0070 INPUT X$ 

0080 GOSUB 800 :PRINT:PRINT 
0090 IF X$="N" GOSUB 830 
0100 OPEN #3, CHILDREN . DAT 
0110 OPEN #2, MARR 
0120 PRINT 

0130 INPUT "ENTER INDIVIDUAL: ",A$ 

0140 INPUT "ENTER SPOUSE: " ,B$ 

0150 IF A$=" " THEN CLOSE #2:CHAIN MAIN, 180: END 
0160 IF A$="STOP " THEN CLOSE #2:CHAIN MAIN, 180: END 
0170 IF B$= " " THEN CLOSE #2: CHAIN MAIN, 180: END 
0180 IF B$= "STOP" THEN CLOSE #2: CHAIN MAIN, 180: END 


0190 

READ 

#2, 

N$ , G, 

A 

0200 

READ 

#2, 

D1 , 

, D2 

, D3 

0210 

READ 

#2, 

I, 

c. 

s$ 

0220 

READ 

#2, 

W$ , 

, R$ 

, T$ 


0230 IF EOF (2)00 THEN GOTO 710 
0240 REM MATCH INDIVIDUAL 
0250 IF A$=N$ THEN 270 
0260 IF A$ON$ THEN 190 
0270 REM MATCH SPOUSE 
0280 IF B$=W$ THEN 320 


[ Y ] OR [ N ]"; 


0060 

0070 

0080 

0090 

0100 

0110 

0120 

0130 

0140 

0150 

0160 

0170 

0180 

0190 

0200 

0210 

0220 

0230 

0240 

0250 

0260 

0270 

0280 

0290 

0300 

0310 

0320 

0330 

0340 

0350 

0360 

0370 

0380 

0390 

0400 

0410 

0420 

0430 

0440 

0450 

0460 

0470 

0480 

0490 

0500 

0510 

0520 

0530 

0540 

0550 

0560 

0570 

0580 

0590 

0600 

0610 

0620 

0630 

0640 

0650 

0660 

0670 

0680 

0690 

0700 

0710 

0720 

0730 

0740 

0750 

0760 

0770 

0780 

0790 

0800 


PRINT TAB (9); "HAVE YOU SET TODAY'S DATE, [ Y ] OR [ N ] " ; 
INPUT X$ 

IF X$="N" GOSUB 1330 
IF X$="Y" GOSUB 1400 
GOSUB 1 300 :PRINT :PRINT 

PRINT TAB (5); "DO YOU WANT THE PRINTER, [ Y ] OR [ N ] " ; 
INPUT X$ 

IF X$="Y" THEN Q=7 
OPEN # 1 , INDIV 
PRINT : PRINT 

INPUT "NAME OF THE INDIVIDUAL" , C$ 

IF C$="" THEN CLOSE #1:END 

IF C$="STOP" THEN CLOSE # 1 : END 

RESTORE #1 

READ #1, G, A, M, C 

READ #1, D1 , D2, D3 

READ #1 , N$ , S$, B$ 

READ #1, P$, F$ , M$ 

READ # 1 , D$ , E$ , W$ 

IF EOF (1)00 THEN CLOSE #1:GOTO 1290: REM ENTRY NOT FOUND 

IF C$ON$ THEN 200 

REM ENTRY FOUND 

CLOSE #1 

PRINT : PRINT 

LET X3=X3+1 900 

GOSUB 1300 

PRINT #Q,TAB ( 16) ; "INDIVIDUAL GENEALOGICAL RECORDS" 

PRINT #Q : PRINT #Q,TAB (28) ; " * * *" 

GOSUB 1470 
PRINT #Q:PRINT #Q 

PRINT #Q , TAB (5 ) ; " THE RECORDS OF: " ;N$;" (";S$ ?")" 

PRINT #Q,TAB (5) ; "GENERATION: ";G 

IF A=0 PRINT #Q,TAB (5) ; "ANCESTOR: COLLATERAL" : GOTO 400 
PRINT #Q,TAB (5) ; "ANCESTOR NUMBER: ";A 
PRINT #Q, TAB (5) ; "DATE: ";Z$;" " ; X2 ; : PRINT#Q , CHR$ ( 8 ) y 
PRINT #Q , " , ";X3: PRINT #Q 

PRINT #Q,TAB (4) ; "GENEALOGICAL INFORMATION"; 

PRINT # Q , TAB (45) ; " DATE RECORDED" 

PRINT #Q 

PRINT #Q, "BIRTHDATE : " ; B$ ; TAB (49 ) ; L$ 

PRINT #Q, "BIRTHPLACE: " ;P$ ;TAB (49 ) ;L$ 

PRINT #Q, "FATHER: " ;F$;TAB (49) ;L$ 

PRINT #Q, "MOTHER: " ;M$;TAB (49) ;L$ 

PRINT #Q 

IF M=0 THEN PRINT #Q,"NO MARRIAGE RECORDS ": GOTO 680 
PRINT #Q:PRINT #Q,TAB(7);"* MARRIAGE RECORDS" 

PRINT #Q,TAB (7) ; "NUMBER OF MARRIAGES: " ;M; TAB ( 49 ) ; L$ 

PRINT #Q 
OPEN #2, MARR 
RESTORE #2 
LET E=E+ 1 

PRINT # Q, TAB (3); "MARRIAGE NUMBER ";E 


READ 

#2, 

N$, 

G, A 

READ 

#2, 

D1 , 

D2, D3 

READ 

#2, 

I, c 

, s$ 

READ 

#2, 

W$, 

R$, T$ 


IF EOF (2)00 THEN CLOSE #2: GOTO 1130 

IF N$OC$ THEN 580 

GOSUB 1470 

REM ENTRY FOUND 

PRINT #Q," SPOUSE: * ; W$ ; TAB ( 49 ) ? L$ 

PRINT #Q, "MARRIAGE DATE: " ; R$ ; TAB ( 49 ) ; L$ 

PRINT #Q, "MARRIAGE PLACE: " ;T$ ;TAB (49) ;L$ 

IF E<I THEN 710 

IF E=I THEN CLOSE #2:GOTO 710 

REM CHECK FOR CHILDREN 

IF C=0 THEN 760 

PRINT #Q 

PRINT #Q,TAB ( 3) ; "NUMBER OF CHILDREN BY THIS MARRIAGE 

GOTO 810 

REM NO CHILDREN 

PRINT #Q 

PRINT #Q ,TAB (5 ) ; "NO CHILDREN BY THIS MARRIAGE" 

IF E=I THEN 1090 
IF EOI THEN 560 
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0810 REM READ CHILDREN'S FILES 
0820 PRINT # Q 

0830 PRINT #Q , TAB ( 5 ) ; " * CHILDREN" 

0840 PRINT #Q 

0850 OPEN #3, CHILDREN 

0860 LET K=K+ 1 

0870 READ #3, N$ , W$ , I, C 

0880 READ #3, D1, D2, D3 

0890 READ #3, J, M$ , 0$ 

0900 READ #3/ A1 r P$ r Q$ 

0910 READ #3, U$, V$ 

0920 IF EOF (3)00 THEN CLOSE #3:PRINT #Q, "ENTRY NOT FOUND" :END 

0930 GOSUB 1470 

0940 REM INDIVIDUAL MATCHED 

0950 IF C$=N$ THEN 990 

0960 IF C$=W$ THEN 990 

0970 IF C$ON$ THEN 870 

0980 IF C$OW$ THEN 870 

0990 PRINT #Q ,TAB (10); "CHILD NUMBER: ";J 
1000 PRINT #Q, "CHILD'S NAME: " ; M$ ; TAB ( 49 ) ; L$ 

1010 IF A1= 1 0 THEN PRINT #Q,"== ";M$;" IS A DIRECT ANCESTOR ==" 
1020 PRINT #Q, "CHILD'S BIRTHDATE: " ;P$;TAB (49) ;L$ 

1030 PRINT #Q , "CHILD ' S BIRTHPLACE: " ; Q$ ; TAB ( 49 ) ; L$ 

1040 PRINT #Q , "CHILD ' S DEATH DATE: " ;U$;TAB (49) ,-L$ 

1050 PRINT #Q, "CHILD'S FIRST SPOUSE: " ;V$ ;TAB (49) ;L$ 

1060 PRINT #Q 
1070 IF KOC THEN 860 
1080 IF K=C THEN 70 
1090 GOTO 1130 

1100 PRINT #Q , "THE NAME , ";N$;" DOES NOT APPEAR IN THE" 

1110 PRINT #Q, "MARRIAGE FILES. PLEASE CHECK 

1120 PRINT #Q, "INDEX TO VERIFY FILE CONTENTS . " :END 

1130 REM DEATH DATA 


1140 

OPEN 

#1, 

INDIV 


1150 

READ 

#1, 

G, 

A, M, 

r C 

1160 

READ 

#1 , 

D 1 , 

, D2, 

D3 

1170 

READ 

#1, 

N$ , 

r S$, 

B$ 

1180 

READ 

# 1 r 

P$i 

t F$ , 

M$ 

1190 

READ 

#1, 

D$ , 

r E$ , 

w$ 


12 00 IF EOF (1)00 THEN CLOSE #1:GOTO 1270 

1210 IF C$ON$ THEN 1150 

1220 IF C$=N$ THEN 1230 

1230 CLOSE #1 

1240 GOSUB 1470 

1250 PRINT #Q , "DEATH DATE: " ;D$;TAB (49) ?L$ 

1260 PRINT #Q, "DEATH PLACE: " ; E$ ; TAB ( 49 ) ; L$ 

1270 CHAIN MAIN, 180: END 

1280 PRINT "ENTRY NOT FOUND" :END 

1290 END 

1300 REM ROUTINE TO CLEAR SCREEN 

1310 FOR X9=1T03:PRINTCHR$ (26) :NEXTX9:PRINTCHR$ (2) 

1320 RETURN 

1330 REM DATE ROUTINE 

1340 PRINT : PRINT 

1350 INPUT "ENTER DATE AS MM,DD, YY ",D1,D2,D3 
1360 PRINT : PRINT 

1370 POKE ( D9,D1) :POKE(D9+1 ,D2) : POKE (D9+2 , D3 ) 

1380 GOSUB 1400 : GOSUB 1300 
1390 RETURN 

1400 REM RECOVER DATE ROUTINE 

1410 LET X1=PEEK (D9X2=PEEK (D9+1 ) :X3=PEEK (D9+2 ) 

1420 FOR X9= 1 TO XI : READ Z$ : NEXT X9 

1430 DATA "JANUARY" , "FEBRUARY" , "MARCH" , "APRIL" 

1440 DATA "MAY" ," JUNE" , "JULY" , "AUGUST" , "SEPTEMBER" 
1450 DATA "OCTOBER" , "NOVEMBER" , "DECEMBER" 

1460 RETURN 

1470 LET G$="-":A$=STR$ (D1)+G$ 

1480 LET X$=STR$ (D2) :Y$=STR$ (D3) 

1490 LET L$=A$+X$+G$+Y$ 

1500 RETURN 


PROGRAM LISTING 7 


0760 INPUT "FATHER ",F$ 

070 INPUT "MOTHER ",M$ 

0780 INPUT "DEATH DATE ",D$ 

0790 INPUT "DEATH PLACE ",E$ 

0800 INPUT "ENTER NUMBER OF MARRIAGES " ,M 
0810 INPUT "FIRST SPOUSE ",$ 

0820 INPUT "NUMBER OF CHILDREN, FIRST MARRIAGE ",C 
0830 REM WRITE TO DISK 
0840 WRITE #5, G, A, M, C 


0850 

WRITE 

#5, 

XI , 

X2, 

X3 

0860 

WRITE 

#5, 

N$, 

s$. 

B$ 

0870 

WRITE 

#5, 

P$, 

F$ , 

M$ 

0880 

WRITE 

#5, 

D$ , 

E$ , 

W 


0890 GOTO 430 

0900 PRINT : REM DELETE AND RENAME FILE 

0910 KILL INDIV 

0920 RENAME TEMP.INV INDIV 

0930 PRINT TAB (5 ) ; "MORE ENTRIES, [ Y ] OR [ N ]"; 

0940 INPUT X$ 

0950 IF X$=" Y" THEN 220 
0960 CHAIN MAIN, 180 
0970 END 

0980 REM ROUTINE TO CLEAR SCREEN 

0990 FOR X9=1T03:PRINTCHR$ (26) :NEXTX9 :PRINTCHR$ (2) 

1000 RETURN 

1010 REM DATE ROUTINE 

1020 PRINT : PRINT 

1030 INPUT "ENTER DATE AS MM , DD , YY ",D1,D2,D3 
1040 PRINT :PRINT 

1050 POKE ( D9,D1 ) :POKE CD9+1 ,D2) :POKE (D9+2,D3) 

1060 GOSUB 980 : GOSUB 1080 
1070 RETURN 

1080 REM DATE RECOVER ROUTINE 

1090 LET X1=PEEK(D9) :X2=PEEK (D9+1 ) : X3=PEEK (D9+2 ) 

1100 RETURN 

PROGRAM LISTING 8 

0010 REM UPMARRG . BAS 

0020 LINE= 120 :D9=288 1 4 : GOSUB 580 

0030 PRINT : PRINT 

0040 PRINT TAB ( 19) ; "MARRIAGE FILES UPDATE" 

0050 PRINT :PRINT 

0060 PRINT TAB ( 10) ; "HAVE YOU SET TODAY'S DATE, [ Y ] OR [ N ] " ; 
0070 INPUT X$ 

0080 IF X$="N" GOSUB 610 
0090 IF X$="Y" GOSUB 680 
0100 GOSUB 580 
0110 PRINT : PRINT 
0120 OPEN #2, MARR 
0130 OPEN #6, TEMPMAR 
0140 SCRATCH #6 

0150 PRINT TAB (12); "THIS PROGRAM SHOULD BE USED TO ADD" 

0160 PRINT TAB ( 12 );" MARRIAGE RECORDS TO THE CURRENT" 

0170 PRINT TAB ( 1 2 ); "MARRIAGE FILES." 


0180 

READ 

#2, 

N$ , 

r G , 

A 

0190 

READ 

#2, 

D1, 

f D2 

, D3 

0200 

READ 

#2, 

I, 

C, 

S$ 

0210 

READ 

#2, 

W$, 

, R$ 

, T$ 


0220 IF EOF (2)00 THEN 280 


0230 

WRITE 

#6, 

N$, 

, G, 

A 

0240 

WRITE 

#6, 

D 1 , 

, D2 

, D3 

0250 

WRITE 

#6, 

I, 

c. 

s$ 

0260 

WRITE 

#6, 

W$, 

, R$ 

, T$ 


0270 GOTO 180 
0280 PRINT : PRINT 

0290 PRINT TAB (5);" WHEN ALL MARRIAGES HAVE BEEN ENTERED FOR" 
0300 PRINT TAB (5); "THE INDIVIDUAL ENTER THE WORD 'STOP' OR" 
0310 PRINT TAB (5 ) ; "HIT RETURN IN RESPONSE TO THE NAME." 

0320 PRINT -.PRINT 

0330 INPUT "ENTER INDIVIDUAL'S NAME: " ,N$ 

0340 IF N$=" " THEN CLOSE #2, #6:GOTO 490 
0350 IF N$="STOP " THEN CLOSE #2, #6:GOTO 490 
0360 LET I=(I+1)-1 

0370 PRINT TAB ( 9 ) ; "MARRIAGE NUMBER " ; I ; " : " ; N$ 
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0010 REM UP IN D IV . BAS 

0020 LINE= 120 :D9=2881 4 :GOSUB 980 

0030 PRINT :PRINT 

0040 PRINT TAB ( 18) ; " INDIVIDUAL FILES UPDATE" 

0050 PRINT sPRINT 

0060 PRINT TAB (9); "HAVE YOU SET TODAY'S DATE, [ Y ] OR [ N ] " ; 
0070 INPUT X$ 

0080 IF X$="N" GOSUB 1010 
0090 IF X$="Y" GOSUB 1080 
0100 GOSUB 980: PRINT: PRINT 

0110 PRINT TAB ( 10) ; "THIS PROGRAM SHOULD BE USED TO ADD AN" 

0120 PRINT TAB ( 1 0) ; "INDIVIDUAL'S NEW RECORDS TO THE INDIV-" 
0130 PRINT TAB ( 10) ; "IDUAL RECORDS. IF YOU HAVE A QUESTION" 

0140 PRINT TAB (10); "YOU MAY WISH TO VERIFY THE INDIVIDUALS" 
0150 PRINT TAB (10) ; "CONTAINED IN THE FILES BY RUNNING THE" 

0160 PRINT TAB (21); "THE INDEX FILE." 

0170 PRINT : PRINT 

0180 PRINT TAB (10); "DO YOU WANT THE SEQUENTIAL INDEX" 

0190 PRINT TAB (14) ; "PROGRAM, [ Y ) OR [ N ]"; 

0200 INPUT X$ 

0210 IF X$= " Y" THEN CHAIN INDEX, 10:END 

0220 GOSUB 980 

0230 PRINT : PRINT 

0240 REM OPEN FILES 

0250 OPEN #1, INDIV 

0260 OPEN #5, TEMP.INV 

0270 SCRATCH #5 


0280 

READ 

#1, 

G, 

A, M 

, c 

0290 

READ 

#1, 

D1 , 

D2, 

D3 

0300 

READ 

#1, 

N$ , 

s$. 

B$ 

0310 

READ 

#1# 

P$, 

F$, 

M$ 

0320 

READ 

#1, 

D$ , 

E$, 

w$ 

0330 

IF EOF (1)00 

THEN 400 

0340 

WRITE 

: #5, 

r G, 

A, M, C 


0350 

WRITE 

#5, D1 , 

D2, 

D3 

0360 

WRITE 

#5, N$ , 

s$. 

B$ 

0370 

WRITE 

#5, P$, 

F$, 

M$ 

0380 

WRITE 

#5, D$ , 

E$, 

W$ 


0390 GOTO 280 
0400 PRINT : PRINT 

0410 PRINT TAB (5); "TO CONCLUDE ENTRY OF NEW FILES RESPOND WITH" 
0420 PRINT TAB (5); "A RETURN OR ENTER THE WORD, ’STOP'." 

0430 PRINT :PRINT 
0440 INPUT "NAME: " ,N$ 

0450 IF N$= " " THEN CLOSE #1, #5:GOTO 900 
0460 IF N$="STOP" THEN CLOSE #1, #5:GOTO 900 
0470 INPUT "SEX: ",S$ 

0480 IF S$="M" THEN S=0:GOTO 520 

0490 IF S $ = " F " THEN S=1:GOTO 520 

0500 PRINT sPRINTTAB (10) ; "> INPUT ERROR" : PRINT 

0510 GOTO 470 

0520 INPUT "BIRTH DATE: ",B$ 

0530 INPUT "GENERATION: ",G 
0540 INPUT "ANCESTOR NUMBER: " ,A 

0550 IF G<= 1 THEN 730: REM IF ZERO ANCESTOR COLLATERAL 

0560 REM CHECK FOR VALID NUMBERS 

0570 IF A/20INT (A/2 ) THEN 620 

0580 IF S=0 THEN 650 

0590 PRINT 

0.600 PRINT TAB (10) ; " > FEMALE ANCESTOR NUMBERS MUST BE ODD" 

0610 PRINT :GOTO 540 
0620 IF S= 1 THEN 650 

0630 PRINT :PRINTTAB (10) ; "> MALE ANCESTOR NUMBERS MUST BE EVEN" 

0640 PRINT :GOTO 540 

0650 LET X6=INT (2 A (G- 1 ) + . 1 ) 

0660 IF A>=X6 THEN 680 
0670 GOTO 700 

0680 LET X7=INT ( ( 2 AG ) -*- 1 ) — 1 
0690 IF A<=X7 THEN 740 
0700 PRINT 

0710 PRINT TAB (10) ; " > GENERATION/ANCESTOR NUMBERS UNCORRELATED" 

0720 PRINT :GOTO 530 

0730 IF A> 1 THEN 700 

0740 REM CONTINUE INPUT 

0750 INPUT "BIRTHPLACE ",P$ 


0380 PRINT 

0390 INPUT "SPOUSE: " ,W$ 

0400 INPUT "MARRIAGE DATE: ",R$ 

0410 INPUT "MARRIAGE PLACE: ",T$ 

0420 INPUT "NUMBER OF CHILDREN: ",C 
0430 REM WRITE NEW DATA TO DISK 
0440 WRITE #6, N$ , G, A 
0450 WRITE #6, XI, X2, X3 
0460 WRITE #6, I, C, S$ 

0470 WRITE #6, W$ , R$ , T$ 

0480 GOTO 320 

0490 REM DELETE AND RENAME FILE 

0500 KILL MARR 

0510 RENAME TEMPMAR MARR 

0520 PRINT TAB (5) ; "MORE ENTRIES FOR ANOTHER INDIVIDUAL, 
0530 PRINT TAB (17) ; " ( Y ] OR [ N ] " ; 

0540 INPUT X$ 

0550 IF X$="Y" THEN I-0:GOTO 100 
0560 CHAIN MAIN, 180 
0570 END 

0580 REM ROUTINE TO CLEAR SCREEN 

0590 FOR X9=1 T03 :PRINTCHR$ (26) :NEXTX9 :PRINTCHR$ (2) 

0600 RETURN 

0610 REM DATE ROUTINE 

0620 PRINT :PRINT 

0630 INPUT "ENTER DATE AS MM,DD,YY ",D1,D2,D3 
0640 PRINT SPRINT 

0650 POKE ( D9,D1 ) : POKE (D9+1 ,D2) :POKE (D9+2 ,D3) 

0660 GOSUB 680 : GOSUB 580 
0670 RETURN 

0680 REM DATE RECOVERY ROUTINE 

0690 LET X1=PEEK(D9) :X2=PEEK(D9+1) :X3=PEEK(D9+2) 

0700 RETURN 


PROGRAM LISTING 9 


0010 

0020 

0030 

0040 

0050 

0060 

0070 

0080 

0090 

0100 

0110 

0120 

0130 

0140 

0150 

0160 

0170 

0180 

0190 

0200 

0210 

0220 

0230 

0240 

0250 

0260 

0270 

0280 

0290 

0300 

0310 

0320 

0330 

0340 

0350 

0360 

0370 

0380 

0390 

0400 


850 


REM UPCHILD. BAS 
LINE= 120: D9=2 88 1 4 : GOSUB 
PRINT :PRINT 

PRINT TAB (20) ; "CHILDREN’S FILES UPDATE" 

PRINT SPRINT 

PRINT TAB (9); "HAVE YOU SET TODAY’S DATE, [ Y ] OR [ N ] " ; 
INPUT X$ 

IF X$="N" GOSUB 880 
IF X$=" Y" GOSUB 950 
GOSUB 850 
PRINT SPRINT 
OPEN #3, CHILDREN 
OPEN #7, TEMPC 
SCRATCH #7 

PRINT TAB (12); "THIS PROGRAM SHOULD BE USED TO ADD THE" 
PRINT TAB ( 12 ); "CHILDREN'S RECORDS TO THE CURRENT CHILD" 
PRINT TAB (12) ; "FILES." 

READ #3, N$ , W$, I, C 
READ #3, D1 , D2, D3 
READ #3, J, M$ , 0$ 

READ #3, A1 , P$, Q$ 

READ #3, U$, V$ 

IF EOF (3)00 THEN 300 
WRITE #7, N$ , W$, I, C 
WRITE #7, D1 , D2, D3 
WRITE #7, J, M$ , 0$ 

WRITE #7, A1 , P$, Q$ 

WRITE #7, U$, V$ 

GOTO 180 
PRINT SPRINT 
PRINT TAB (5) 

PRINT TAB (5) 

PRINT TAB (5) 

PRINT SPRINT 

INPUT "HIT [RETURN ] TO CONTINUE", X$ 

GOSUB 850 sPRINTsPRINT 

INPUT "ENTER THE INDIVIDUAL'S NAMES ",N$ 

INPUT "ENTER SPOUSE’S NAMES " ,W$ 

IF N$= " " THEN CLOSE #3, #7s GOTO 760 
IF N$="STOP" THEN CLOSE #3, #7: GOTO 760 


"WHEN ALL CHILDREN HAVE BEEN ENTERED FOR THE" 
"INDIVIDUAL AND SPOUSE ENTER THE WORD 'STOP'" 
"OR HIT RETURN IN RESPONSE TO THE INDIVIDUAL. 
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0410 IF W$="" THEN CLOSE #3, #7: GOTO 760 
0420 IF W$="STOP" THEN CLOSE #3, #7:GOTO 760 
0430 PRINT 

0440 PRINT "MARRIAGE NUMBER FOR ";N$: INPUT I 
0450 INPUT "NUMBER OF CHILDREN , THIS MARRIAGE: ",C 
0460 IF C=0 THEN CLOSE #3, #7: GOTO 760 
0470 GOSUB 850: PRINT: PRINT 

0480 PRINT TAB ( 10) ; "INDIVIDUAL" ; TAB (40) ; "SPOUSE" 

0490 PRINT TAB ( 8 ) ;N$ ; TAB ( 38 ) ; W$ 

0500 PRINT 

0510 PRINT TAB ( 10) ; "CHILDREN: ";C 

0520 PRINT TAB ( 10) ; "MARRIAGE NUMBER ";I;" FOR " ;N$ 

0530 PRINT : PRINT 
0540 J=J+1 

0550 PRINT TAB (5 ) ; "CHILD NUMBER ";J 
0560 PRINT 

0570 INPUT "CHILD'S NAME: " ,M$ 

0580 IF M$ = " " THEN CLOSE #3, #7: GOTO 760 
0590 IF M$="STOP" THEN CLOSE #3, #7: GOTO 760 
0600 INPUT "CHILD'S SEX: ",0$ 

0610 INPUT "IS CHILD A DIRECT ANCESTOR, [ Y ] OR [ N ] " ,X$ 

0620 IF X$=" Y" THEN A1=10 

0630 IF X$="N" THEN A1=0 

0640 INPUT "CHILD’S BIRTHDATE: " ,P$ 

0650 INPUT "CHILD'S BIRTHPLACE: ",Q$ 

0660 INPUT "CHILD'S DEATH DATE: ",U$ 

0670 INPUT "CHILD'S FIRST SPOUSE: " ,V$ 

0680 REM WRITE NEW INFORMATION TO DISK 
0690 WRITE #7, N$ , W$ , I, C 
0700 WRITE #7, X4 , X5 , X6 
0710 WRITE #7, J, M$, 0$ 

0720 WRITE #7, A1 , P$ , Q$ 

0730 WRITE #7, U$ , V$ 

0740 IF JOC THEN GOTO 470 
0750 IF J=C THEN J=0:GOTO 300 
0760 REM DELETE AND RENAME FILE 
0770 KILL CHILDREN 
0780 RENAME TEMPC CHILDREN 

0790 PRINT TAB (5); "MORE ENTRIES FOR ANOTHER INDIVIDUAL AND" 
0800 PRINT TAB (15) ; "SPOUSE, [ Y ] OR [ NO ] 

0810 INPUT X$ 

0820 IF X$="Y" THEN J=0:G01 , 0 300 
0830 CHAIN MAIN, 180 
0840 END 

0850 REM ROUTINE TO CLEAR SCREEN 

0860 FOR X9=1T03 :PRINTCHR$ (26) :NEXTX9 :PRINTCHR$ (2) 

0870 RETURN 

0880 REM DATE ROUTINE 

0890 PRINT : PRINT 

0900 INPUT "ENTER DATE AS MM,DD,YY ",D1,D2,D3 
0910 PRINT : PRINT 

0920 POKE ( D9,D1 ) :POKE (D9+1 ,D2) :POKE (D9+2 ,D3) 

0930’ GOSUB 950: GOSUB 850 
0940 RETURN 

0950 REM ROUTINE TO RECOVER DATE 

0960 LET X4=PEEK (D9) :X5=PEEK (D9 + 1 ) :X6=PEEK (D9+2) 

0970 RETURN 

PROGRAM LISTING 10 

0010 REM ALT. BAS 

0020 LINE= 1 20 : J=0 :L1= :D9=288 1 4 : GOSUB 1650 
0030 PRINT :PRINT 

0040 PRINT TAB (21 ); "FILE ALTERATION" 

0050 PRINT :PRINT 

0060 PRINT TAB (9); "HAVE YOU SET TODAY'S DATE, [ Y ] OR [ N ] " ; 
0070 INPUT X$ 

0080 IF X$="N" THEN GOSUB 1680 
0090 IF X$="Y" THEN GOSUB 1750 
0100 GOSUB 1650 :PRINT: PRINT 

0110 PRINT TAB ( 10) ; "THIS PROGRAM WILL CORRECT INPUT ERRORS IN" 
0120 PRINT TAB ( 10) ; "THE DISK FILES OR ALLOW INFORMATION CONT-" 
0130 PRINT TAB ( 10) ; "AINED IN THE FILES TO BE BROUGHT CURRENT." 
0140 PRINT : PRINT 

0150 PRINT TAB (1 1 ) ;"IS THIS WHAT YOU WANT, l Y ] OR [ N ]"; 
0160 INPUT X$ 


0930 INPUT X$ 

0940 IF X$<>" Y" THEN GOTO 180 
0950 CHAIN UPINDIV . BAS , 10: END 
0960 LET X$="" 

0970 PRINT TAB (50) ; "ALTER=" ; : INPUT X$ 

0980 RETURN 

0990 LET D1=Y7 :D2=Y8 :D3=Y9 
1000 RETURN 

1010 REM ALTER/CORRECT MARRIAGE FILES 

1020 OPEN #2, MARR 

1030 OPEN #5, NEW. MAR 

1040 SCRATCH #5 

1050 PRINT 

1060 INPUT "NAME OF INDIVIDUAL: ",C$ 

1070 IF C$="" THEN CLOSE #2, #5:GOTO 1620 
1080 IF C$="STOP" THEN CLOSE #2, #5:GOTO 1620 
1090 READ #2, N$ , G, A 
1100 READ #2, D 1 , D2, D3 
1110 READ #2, I, C, S$ 

1120 READ #2, W$, R$ , T$ 

1130 IF C$=N$ THEN J2=1 :GOTO 1200 
1140 IF .EOF (2) =1 THEN GOTO 1430 


1150 

WRITE 

#5, 

N$ i 

? G, 

A 

1160 

WRITE 

#5, 

D1 , 

, D2 

, D3 

1170 

WRITE 

#5, 

I, 

C, 

S$ 

1180 

WRITE 

#5, 

w$, 

, R$ 

, T$ 


1190 GOTO 1090 

1200 REM MARRIAGE ENTRY LOCATED 
1210 GOSUB 1650 : PRINT : PRINT 

1220 PRINT TAB (10) ; "RESPOND WITH [ Y ] IF ITEM IS TO BE ALTERED" 
1230 PRINT : PRINT 

1240 PRINT "NAME: ";N$;: GOSUB 1570 

1250 IF X$="Y" THEN INPUT "ALTERED N AME : " , N $ 

1260 IF X$="Y" THEN GOSUB 1600 

1270 PRINT "MARRIAGE NUMBER: ";I;:GOSUB 1570 

1280 IF X$="Y" THEN INPUT "CORRECT MARRIAGE NUMBER:", I 

1290 IF X $ = " Y " THEN GOSUB 1600 

1300 PRINT "SPOUSE: ";W$;: GOSUB 1570 

1310 IF X$="Y" THEN INPUT "NEW SPOUSE :",W$ 

1320 IF X$="Y" THEN GOSUB 1600 

1330 PRINT "MARRIAGE DATE: ";R$;:GOSUB 1570 

1340 IF X$=" Y" THEN INPUT "CORRECT DATE : " , B$ 

1350 IF X$=" Y" THEN GOSUB 1600 

1360 PRINT "MARRIAGE PLACE: ";T$;:GOSUB 1570 

1370 IF X$="Y" THEN INPUT "CORRECTED MARRIAGE PLACE: ",T$ 

1380 IF X$="Y" THEN GOSUB 1600 

1390 PRINT "NUMBER OF CHILDREN: ";C;:GOSUB 1570 

'1400 IF X$=" Y" THEN INPUT "CORRECT NUMBER OF CHILDREN:", C 

1410 IF X$="Y" THEN GOSUB 1600 

1420 GOTO 1150 

1430 REM END OF FILE MANIPULATION 

1440 CLOSE #2, #5 

1450 KILL MARR . DAT 

1460 RENAME NEW. MAR MARR . DAT 

1470 IF J2<> 1 THEN GOTO 1490 

1480 GOTO 180 

1490 REM MARRIAGE NOT FOUND 
1500 GOSUB 1650 :PRINT: PRINT 
1510 PRINT TAB (10); "THE NAME, ";C$;"," 

1520 PRINT TAB(10) ; "DOES NOT APPEAR IN THE MARRIAGE FILES." 

1530 PRINT TAB (10); "DO YOU WISH TO ENTER THIS INDIVIDUAL"; 

1540 INPUT X$ 

1550 IF X$<>"Y" THEN GOTO 180 
1560 CHAIN UPMARRG . BAS , 10: END 
1570 LET X$="" 

1580 PRINT TAB (50) ;"ALTER="; : INPUT X$ 

1590 RETURN 

1600 LET D1=Y7:D2=Y8:D3=Y9 
1610 RETURN 

1620 REM CONCLUDE PROGRAM 
1630 CHAIN MAIN, 180 
1640 END 

1650 REM ROUTINE TO CLEAR CRT 

1660 FOR X9=1T03:PRINTCHR$ (26) :NEXTX9:PRINTCHR$ (2) 

1670 RETURN 
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0170 IF X$<>" Y" THEN CHAIN MAIN, 180: END 
0180 J2=0 :GOSUB 1 650 : PRINT : PRINT 

0190 PRINT TAB (5) ; "PLEASE SELECT WHICH FILES TO CORRECT:" 


0200 PRINT 

0210 PRINT TAB (7) ; "INDIVIDUAL FILES [ 1 ]" 

0220 PRINT TABT7) ; "MARRIAGE FILES [ 2 ]" 

0230 PRINT TAB (7) ; "CONCLUDE SEQUENCE [ 3 3" 

0240 PRINT 


0250 PRINT TAB (1 3) ; "PLEASE SELECT: ";:INPUT X 
0260 GOSUB 1650 

0270 ON X GOTO 290, 1010, 1620 
0280 GOTO 180 

0290 REM ALTER/CORRECT INDIVIDUAL FILES 

0300 OPEN #1, INDIV 

0310 PEN 14, NEW. INV 

0320 SCRATCH #4 

0330 PRINT 

0340 INPUT "NAME OF INDIVIDUAL: ",C$ 

0350 IF C$="" THEN CLOSE #1, #4: GOTO 1620 
0360 IF C$— "STOP" THEN CLOSE #1, #4:GOTO 1620 
0370 READ #1, G, A, M, C 
0380 READ #1, Dl, D2, D3 
0390 READ #1, N$ , S$, B$ 

0400 READ #1, P$, F$ , M$ 

0410 READ #1, D$ , E$ , W$ 

0420 IF C$=N$ THEN J2=1 :GOTO 500 
0430 IF EOF ( 1 ) = 1 THEN GOTO 820 


0440 

WRITE 

#4, 

G, 

A, M , 

, C 

0450 

WRITE 

#4, 

Dl, 

r D2, 

D3 

0460 

WRITE 

#4, 

N$ , 

r S$, 

B$ 

0470 

WRITE 

#4, 

P$, 

t F$ , 

M$ 

0480 WRITE 

#4, 

D$ , 

, E$, 

W$ 

0490 

GOTO 

370 





0500 REM INDIVIDUAL ENTRY LOCATED 
0510 GOSUB 1650 :PRINT:PRINT 

0520 PRINT TAB ( 10) ; "RESPOND WITH [ Y ] IF ITEM IS TO EE ALTERED" 

0530 PRINT PRINT 

0540 PRINT "NAME: ";N$;:GOSUB 960 

0550 IF X$= fl Y" THEN INPUT "ALTERED NAME : " , N $ 

0560 IF X$="Y" THEN GOSUB 990 
0570 PRINT "SEX: ";S$;:GOSUB 960 
0580 IF X$=" Y" THEN INPUT "SEX:",S$ 

0590 IF X$="Y" THEN GOSUB 990 

0600 PRINT "BIRTHDATE: ";B$;: GOSUB 960 

0610 IF X$="Y" THEN INPUT "BIRTHDATE: " ,B$ 

0620 IF X$="Y" THEN GOSUB .990 

0630 PRINT "BIRTHPLACE: ";P$;:GOSUB 960 

0640 IF X$="Y" THEN INPUT "BIRTHPLACE :" ,P$ 

0650 IF X$="Y" THEN GOSUB 990 

0660 PRINT "FATHER: ";F$;:GOSUB 960 

0670 IF X$="Y" THEN INPUT "FATHER: '\F$ 

0680 IF X$="Y" THEN GOSUB 990 

0690 PRINT "MOTHER: ";M$;: GOSUB 960 

0700 IF X$="Y" THEN INPUT "MOTHER: " ,M$ 

0710 IF X$=" Y" THEN GOSUB 990 

0720 PRINT "FIRST SPOUSE: ";W$i:GOSUB 960 

0730 IF X$="Y" THEN INPUT "FIRST SPOUSE: ",W$ 

0740 IF X$="Y" THEN GOSUB 990 

0750 PRINT "NUMBER OF MARRIAGES: "-;M; -.GOSUB 960 
0760 IF X$="Y" THEN INPUT ",NEW NO. OF MARRIAGES :" ,M 
0770 IF X$="Y" THEN GOSUB 990 

0780 PRINT "NUMBER OF CHILDREN, 1ST MARRIAGE: ";C;:GOSUB 960 
0790 IF X$="Y" THEN INPUT "NEW NO. OF CHILDRE, 1ST MARRIAGE:", C 
0800 IF X$="Y" THEN GOSUB 990 
0810 GOTO 440 

0820 REM END OF FILE MANIPULATION 

0830 CLOSE #1, #4 

0840 KILL INDIV.DAT 

0850 RENAME NEW. INV INDIV.DAT 

0860 IF J201 THEN GOTO 880 

0870 GOTO 180 

0880 REM INDIVIUDAL NOT FOUND ROUTINE 

0890 GOSUB 1650 :PRINT:PRINT 

0900 PRINT TAB (10); "THE NAME, ";C$;"," 

0910 PRINT TAB ( 10) ; "DOES NOT APPEAR IN THE INDIVIDUAL FILES." 
0920 PRINT TAB (10) ; " DO YOU WISH TO ENTER THIS INDIVIDUAL"; 


1680 REM DATE ROUTINE 
1690 PRINT :PRINT 

1700 INPUT "ENTER DATE AS MM,DD,YY ",Z7,Z8,Z9 
1710 PRINT :PRINT 

1720 POKE ( D9 , Z7 ) : POKE (D9+1 , Z8 ) : POKE (D9+2 , Z9 ) 

1730 GOSUB 1 750 :GOSUB 1650 
1740 RETURN 

1750 REM ROUTINE TO RECOVER 'DATE 

1760 LET Y7=P£EK (D9) :Y8=PEEK (D9+1 ) :Y9=PEEK (D9+2) 

1770 RETURN 

PROGRAM LISTING 11 

J0 10 REM ALTCH.BAS 

0020 LINE= 120 : J=0 :L1=0 :D9=288 1 4 : GOSUB 1000 
0030 PRINT : PRINT 

0040 PRINT TAB (16) ; " CHILDREN ' S FILES ALTERATION" 

0050 PRINT : PRINT 

0060 PRINT TAB (9); "HAVE YOU SET TODAY'S DATE, [ Y ] OR [ N ] " ; 

0070 INPUT X$ 

0080 IF X$="N" THEN GOSUB 1030 
0090 IF X$="Y" THEN GOSUB 1100 
0100 GOSUB 1000 : PRINT: PRINT 

0110 PRINT TAB (10); "THIS PROGRAM WILL CORRECT INPUT ERRORS IN" 

0120 PRINT TAB (10); "THE CHILDREN'S DISK FILES OR ALLOW INFOR-" 

0130 PRINT TAB (10) ; "MATION TO BE BROUGHT CURRENT." 

0140 PRINT : PRINT 

0150 PRINT TAB (11); "IS THIS WHAT YOU WANT, [ Y ] OR [ N ] " ; 

0160 INPUT X$ 

0170 IF X$<>" Y" THEN CHAIN MAIN, 180: END 

018D GOSUB 1000 : PRINT : PRINT :J 2=0 

0190 OPEN #3, CHILDREN . DAT 

0200 OPEN #5, NEW. CHI 

0210 -SCRATCH #5 

0220 INPUT "NAME OF INDIVIDUAL: ",C$ 

0230 IF C$="" THEN CLOSE #3, #5:GOTO 970 
0240 IF C$="STOP" THEN CLOSE #3, #5:GOTO 970 
0250 READ #3, N$ , W$ , I, C 
0260 READ #3, Dl , D2 , D3 
0270 READ #3, J-, M$, 0$ 

0280 READ #3, A1 , P$, Q$ 

0290 READ #3, U$ , V$ 

0300 IF C$=N$ THEN J2=1 :GOTO 380 
0310 IF EOF ( 3 ) = 1 THEN GOTO 740 
0320 WRITE #5, N$ , W$ , I, C 
0330 WRITE #5, Dl , D2 , D3 
0340 WRITE #5, J, M$ , 0$ 

0350 WRITE #5, A1 , P$, Q$ 

0360 WRITE #5, U$ , V$ 

0370 GOTO 250 
0380 REM PARENT'S ENTRY 
0390 GOSUB 1000 :PRINT:PRINT 
. 0400 LET L1=L1+1 
0410 IF LIOC THEN GOTO 430 
0420 IF L1=C THEN GOTO 380 
0430 PRINT TAB ( 10) ; "INDIVIDUAL: ";N$ 

0440 PRINT TAB (10)) "SPOUSE : ";W$ 

0450 PRINT 

0460 PRINT TAB (TO ); "MARRIAGE NUMBER: "; I ; :TAB (22 ); "CHILDREN : ";C 
0470 PRINT : PRINT 

0480 PRINT TAB ( 3) ; "CHILD NUMBER: ";J 
0490 PRINT "CHILD'S NAME: ";M$;:GOSUB 920 
0500 IF X$= "Y" THEN INPUT "CORRECT NAME : " ,M$ 

0510 IF X$="Y" THEN GOSUB 950 

0520 PRINT "CHILD'S SEX: ";0$;:GOSUB 920 

0530 IF X$="Y" THEN INPUT "SEX:",0$ 

0540 IF X$=" Y" THEN GOSUB 950 

0550 IF A1=0 THEN PRINT "CHILD IS NOT A DIRECT ANCESTOR" ;: GOSUB 920 

0560 IF X$="Y" THEN A1=10 

0570 IF X$="Y" THEN GOSUB 950:GOTO 610 . 

0580 IF A1= 1 0 THEN PRINT"CHILD IS A DIRECT ANCESTOR" ;: GOSUB 920 
0590 IF X$="Y" THEN A1=1 
0600 IF X$="Y" THEN GOSUB 950 

0610 PRINT "CHILD’S BIRTHDATE: ";P$;:GOSUB 920 
0620 IF X$="Y" THEN INPUT "BIRTHDATE :", P$ 


SOFTWARE SECTION SOFTWARE APPLICATION 


SOFTWARE APPLICATION 


RECYC LE(D) 
COMPUTERS 

BUY $ SELL $ SWAP 
Hardware & Software 

NEW PRODUCT ANNOUNCEMENTS 

32 pages! mort 

Mailed I s * Class every 3 Weeks 
lyr. (18 issues) $3.75 


ON LINE 


j0y 

recycle u«*d computeri 


3Babe lBeetle,$ut)li£!l)er established 1975 

24695 Santa Cruz Hwy.* Los Gatos, CA 95030 

THE BEST WAY TO DETERMINE IF ON LINE CAN BE OF VALUE TO YOU IS TO TRY A .... 

saims mm 
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0630 

IF X$=" Y" THEN GOSUB 950 


0640 

PRINT "CHILD'S BIRTHPLACE: ";Q$;:GOSUB 

920 

0650 

IF X$="Y" THEN INPUT "BIRTHPLACE: " ,Q$ 


0660 

IF X$="Y" THEN GOSUB 950 


0670 

PRINT "CHILD’S DEATH DATE: ";U$;:GOSUB 

920 

0680 

IF X$="Y" THEN INPUT "DEATH DATE:",U$ 


0690 

IF X$="Y" THEN GOSUB 950 


0700 

PRINT "CHILD'S 1ST SPOUSE: ";V$;:GOSUB 

920 

0710 

IF X$="Y" THEN INPUT "FIRST SPOSE:",V$ 


0720 

IF X$="Y" THEN GOSUB 950 


0730 

GOTO 320 


0740 

REM END OF FILE 


0750 

CLOSE #3, #5 


0760 

KILL CHILDREN . DAT 


0770 

RENAME NEW. CHI CHILDREN . DAT 


0780 

IF J2<>1 THEN GOTO 830 


0790 

PRINT : PRINT 


0800 

INPUT "REPEAT THIS SEQUENCE , [ Y ] OR 

[ N ]",X$ 

0810 

IF X$<>" Y" THEN CHAIN MAIN. BAS, 180: END 

0820 

GOTO 180 


0830 

REM ENTRY NOT FOUND 


0840 

GOSUB 1000 : PRINT: PRINT 


0850 

PRINT TAB (10); "THE PARENT , " ; N$ ; " , " 


0860 

PRINT TAB (10); "DOES NOT APPEAR IN THE 

CHILDREN'S" 

0870 

PRINT TAB ( 10) ; "FILES. DO YOU WISH TO ENTER THIS" 

0880 

PRINT TAB (10); "THIS INDIVIDUAL" ; 


0890 

INPUT X$ 


0900 

IF X$<>"Y" THEN GOTO 180 


0910 

CHAIN UPCHILD . BAS , 10: END 


0920 

LET X$="" 


0930 

PRINT TAB (50) ;”ALTER="; : INPUT X$ 


0940 

RETURN 


0950 

LET D1=Y7:D2=Y8:D3=Y9 


0960 

RETURN 


0970 

REM CONCLUDE 


0980 

CHAIN MAIN, 180 


0990 

END 


1000 

REM ROUTINE TO CLEAR SCREEN 


1010 

FOR X9=1T03:PRINTCHR$ (26) :NEXTX9 : PRINTCHR$ (2) 

1020 

RETURN 


1030 

REM DATE ROUTINE 


1040 

PRINT : PRINT 


1050 

INPUT "ENTER DATE AS MM , DD , YY ",Z7,Z8, 

Z9 

1060 

PRINT : PRINT 


1070 

POKE ( D9,Z7) : POKE (D9+ 1 , Z8 ) : POKE (D9+2 , Z9 ) 

1080 

GOSUB 1100 :GOSUB 1000 


1090 

RETURN 


1100 

REM ROUTINE TO RECOVER DATE 


1110 

LET Y7=PEEK(D9) : Y8=PEEK (D9+ 1 ) : Y9=PEEK (D9+2 ) 

1120 

RETURN 



DATA TERMINAL EQUIPMENT — FROM MICROMAIL 



LA34 DECwriter IV 

* 1 , 199. 00 

• Upper/lower case, 9x7 dot matrix 

• 10, 12, 13.2, 16.5 characters/inch 

• 2, 3, 4, 6, 8 or 12 lines/inch 

• 22”W x 7 M H x 15W’D, 25 lbs. 

• 110 or 300 baud, RS 232C serial 
ASCII 

• Friction feed, paper width to 15” 


SOROC IQ 120 $ 795.°° 

• RS 232C, upper/lower case, full 
ASCII 

• Numeric keypad, protected fields 

• Cursor keys plus addressable cur- 
sor 

• Auxiliary extension port 



SOROC IQ 140 $1,250.°° 

• RS 232C and 20mA current loop 

• Extensive editing features 

• 25th line terminal status display 

• 16 function keys (32 with shift) 



New 

from DIABLO 

DIABL0 1640 $2,690.°° 
Receive-only $2,331.°° 

High-quality daisywheel printing at 
45 cps. 

DIABLO 1650 $2,779.°° 
Receive-only $2,419.°° 

Metal daisywheel printing at 40 cps. 


T.l. 810 printer $1,695.°° 

• Includes upper/lower case 

• 150 characters per second 

• RS 232C serial interface 

• Adjustable forms tractor 



NEC Spinwriter 

Call or write for prices 


To Order: Send certified check (personal or company checks require 
two weeks to clear) including handling* and 6% sales tax if delivered 
within California. 

‘Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufacturer’s warranty. 


[ 


i:IYIJCRQIYIEIJL.i 


MICROMAIL • BOX 3297 • SANTA ANA, CA 92703 
(714) 731-4338 
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Eclectic. That term describes the microcomputer informa- js a || jn | ower case Article references use upper case for the 

hon published m INTERFACE AGE during 1 979 Anyone fjrst |effer in the artide - s name . 

attempting to compile an index of such vast materials is 

aware of limitations. Like the inability to concordance all The Index is presented in 14 divisions. Cross-indexing is 

product, chip or subject references, for example. Instead, an used as necessary. Applications software not only identifies 

effort was made to locate and index regular monthly columns the program but type of source (BASIC, assembled, etc.) 

as well as articles. Subject references from monthly columns and respective dialect or chip. 

BOOK REVIEWS 

“8080 Machine Language Programming for Beginners” (Santore) 

By Jesse Chisholm January p 124 

“A Step by Step Introduction to 8080 Microprocessor Systems” (Cohn 
and Melsa) 

By Roger H. Edelson March p 127 

“An Introduction to Microcomputers Vol. 2: Some Real Microprocessors” 
(Osborne & Associates) 

By Alan R. Miller October p 120 

“An Introduction to Personal and Business Computing” (Zaks) 

By Jeremy Epstein November p 100 

“BASIC for Home Computers — A Self-Teaching Guide” (Albrecht- 
Finkel-Brown) 

By Kelly A. Lee October p 1 20 

“Countdown: Skydiver-Rocket & Satellite Motion on Programmable 
Calculators” (Eisberg & Hyde) 

By Michael Jennings November plOO 
“Errors in Experimentation” (Hall) 

By Roger H. Edelson March p 124 
“Game Playing with Computers” (Spencer) 

By Jerry Martin November p 100 

“Home Computer: [200] Questions and Answers Volume 2: Software” 
(Didday) 

By Roger H. Edelson April p 1 19 

“Home Computers: A Beginner’s Glossary and Guide” (Miller and Sippl) 
By Roger H. Edelson March p 124 

“How To Make Money With Your Microcomputer” (Townsend & Miller) 
By Alan R. Miller December p 52 

“How to Program Microcomputers” (Barden) 

By Roger H. Edelson April p 1 19 

“Microcomputer Systems Principles [KIM/6502]” (Camp) 

By Dana Majewski October p 120 
“Microprocessors” (Zaks) 

By Roger H. Edelson April p 1 19 
“Microsoft BASIC” (Knecht) 

By Alan R. Miller December p 52 


“NCR — Data Communications Concepts” (NCR Company) 

By Roger H. Edelson March p 127 

“Payroll with Cost Accounting in BASIC” (Poole/Borchers) 

By Roger H. Edelson January p 124 

“Programmable Calculators: Business Applications” (Aronofsky. Frame 
and Greynolds) March p 124 

“Scientific and Engineering Problem-Solving with the Computer” (Bennett Jr.) 

By Roger H. Edelson April p 1 19 

“Take a Chance with Your Calculator” (Rade) 

By Roger H. Edelson March p 124 
“The BASIC Handbook” (Lien) 

By Patrick McMullen August/September p 82 
“The Computer Alphabet Book” (Wall) 

By Tami Warren November p 100 

“The Incredible Secret Money Machine” (Lancaster) 

By Jim Schreier August/September p 82 

“The Secret Guide to Computers: Part 1 BASIC” (Walter) 

By Jack Kirschenbaum August/September p 82 
“The Z-80 Microcomputer Handbook” (Barden) 

By Roger H. Edelson March p 125 

“TRS-80 Microcomputer Technical Reference Handbook” (Radio Shack) 

By Alan R. Miller December p 54 

“Z-80 Assembly Language Programming Manual” (Zilog) 

By Alan R. Miller December p 52 

BUSINESS 

accountant, selecting an 

By Elliott MacLennan and Stephen Murtha January p 30 
attorney, selecting an 

By Elliott MacLennan and Stephen Murtha January p 30 
banker, selecting an 

By Elliott MacLennan and Stephen Murtha February p 29 
Business and Computers: The Perfect Market 
By Terry Costlow February p 70 

Computers — The Plain Truth: Selecting Your First Computer 
By Roger Smolin November p 70 
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distributed data processing systems 
By James S. White January \> 40 
El Paso Electric Customer Inquiries Answered 
By IBM News Bureau May p 55 

FORECAST: Volume Projections for Small Business (with Microsoft 
BASIC v 4.1 listing) 

By Leo P. Biese December p 60 

General Purpose Decision-Making Model for Small Business (with North 
Star BASIC listing) 

By Jack Spencer-Jones July p 68 
insurance broker, selecting an 

By Elliott MacLennan and Stephen Murtha February p 29 
Jack Micro, The Giant Killer 

By Bob Johnson and Mark Grennan January p 66 
little known risk of delay in filing patent application 
By Leonard Tachner November p 28 
microcomputer system implementation in business 
By Carl Heintz February p 48 
Microcomputers and Accounting 
By Phillip N. Payne February p 80 

Ordinary Annuity Plus with an SR-52 Programmable Calculator 

By S.A. Yakush August/September p 67 

patentability of computer software 

By Leonard Tachner June p 30 

physicians and microcomputers 

By Wm. V. Weiss, M.D. May p 37 


software and hardware as an investment 

By James S. White February p 45 

software contracts — part 1 

By Elliott MacLennan April p 34 

software contracts — part 2 

By Elliott MacLennan May p 35 

Software Design for Small Business Systems 

By Robert C. Mooney June p 77 

software legal protection 

By William M. Karnes October p 18 

Systems Analysis for Small Business Applications 

By R.C. Mooney January p 68 

The Real World of Microcomputing; The Automated Retailer 
By Mathew Tekulsky February p 86 


July p 20 

August/September p 22 


trademarks — part 1 
By Leonard Tachner 
trademarks — part 2 
By Leonard Tachner 
trademarks — part 3 
By Leonard Tachner October p 32 
Unit Inventory Control in Business (with BASIC listing) 
By Chuck Atkinson November p 78 
value of patent application 
By Leonard Tachner December p 32 


DATA BASE 


building on the database schema 
By Robert H. Distler June p 49 


database defined 
By Robert H. Distler 
database design 
By Robert H. Distler 
database input fields 
By Robert H. Distler 
database introduction 
By Robert H. Distler 
database logical links 
By Robert H. Distler 


March p 14 
April p 20 
July p 38 
January p 56 
August/September 


database schema 

By Robert H. Distler May p 24 
Micro Database Management Systems 
By Del J. Cornali March p 68 


p 36 


l 


EDUCATION 

Apples, Computers and Teachers 
By Don Inman October p 68 

My TRS-80 Likes Me When I Teach Kids How to Use It — Part 1 
By Bob Albrecht August/September p 90 
My TRS-80 Likes Me When I Teach Kids How to Use It — Part 2 
By Bob Albrecht October p 96 


My TRS-80 Likes Me When I Teach Kids How to Use It - Part 3 
By Bob Albrecht November p 1 1 3 

My TRS-80 Likes Me When I Teach Kids How to Use It — Part 4 

By Bob Albrecht December p 1 1 4 

Personal Computers in the Classroom 

By Olin Campbell October p 60 

Teacher: The Classroom Record Keeper 

By Richard Lemon and Craig Jones October p 74 

The Micro at the University Level 

By Donald R. Scherer October p 65 

The Micro in a Small School 

By Francis McGowan October p 64 

HARDWARE APPLICATIONS 

3P + S + CIS - 30 + 

By Gene Carleton January p 87 
A Business Application for the Summagraphics Bit Pad 
By Marvin Mallon July p 80 

A Color Television Interface (with 3 assembled listings) 

By William Rogers December p 90 

a simulation system — part 1 

By Roger Garrett October p 47 

a simulation system — part 2 

By Roger Garrett November p 40 

automatic vision tester 

By Roger Garrett July p 40 

cassette communicator 

By Roger Garrett April p 54 

CRT Monitor Design Using the Intel 8275 

By Arthur A. Carapola June p 92 

direct digital readout from dials and slide switches 

By Roger Garrett January p 51 

hearing for the deaf 

By Roger Garrett August/September p 31 
Help Your Computer Keep Its Cool 
By Alfred A. Adler March p 1 1 5 

High Performance, Low Cost New Printer (6800 assembled listing) 

By Owen F. Thomas April p 102 
How to Computerize a Laboratory 

By Murray A. Cowen, Steven Kaye and Jeff Cowen November p 57 
Integrated Circuit Testing for Hobbyists (with BASIC test program) 

By Tim Barry and Ed Ingber July p 82 

Interfacing a Numerical Processor Chip to the TRS-80 

By James E. Randall June p 87 

Multiprocessor Hardware 

By Merle Vogt January p 1 1 2 

propelled droplet printer 

By Roger Garrett June p 52 

spatial information in audio output 

By Roger Garrett December p 46 

Speed Up Your “Slow” DECwriter II 

By William A. Ruggirello March p 120 

Speeding Up Your SWTPC 6800 

By Harry Fair August/September p 102 

three-dimensional x-y plotter 

By Roger Garrett February p 53 

touch-sensitive screens 

By Roger Garrett March p 42 

Why Not an Acoustic Coupled Modem? 

By Jack Whitmore January p 1 02 

HARDWARE REVIEWS 

A Report on the Intel 8085 

By Ralph L. Place August/September p 69 

A Video Board for 6800 Systems 

By Bill Turner December p 86 

Alpha Micro Systems 

By Tom Fox October p 86 

ALTAIR 680 bus structure 

By John McCallum July p 14 

Cromemco System Three 

By Tom Fox November p 145 

Cromemco’s Superdazzler! 

By Tom Fox December p 74 
Double Density Recording on Floppy Disks 
By Jefferson H. Harmon May p 123 
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Four New Printers for Small Systems Users 
By Carl Warren November p 66 
Industrial Micro Systems Series 8000 
By Tom Fox December p 88 

INTELLI VISION: Another Step Towards a Computer in Every Home 

By Kathy Nehira August/September p 58 

Looking at Printers 

By Ray Lorenz November p 92 

Maximizing the DP Effort: iCOM 541 Hard Disk System 

By Tom Fox May p 131 

Microcomputers and Videodiscs 

By Robert D. Woolley December p 78 

Micronics Inc. — Better Bug Trap 

By Roger H. Edelson February p 92 

MIME-1: New Terminal New Idea 

By Carl Warren February p 84 

Mode LEDs for the COSMAC “ELF” 

By William R. Smith March p 1 12 

Multi-Tasking the 8080: FAMOS™, An On-Line System 

By George Pilipovich February p 54 

Pertec Computer’s PCC 2000 

By Tom Fox August/September p 106 

Radio Shack Introduces the TRS-80 Model II 

By Carl Warren July p 52 

Southwest Technical Products’ 6809 Custom Series 

By Carl Warren July p 60 

The Atari Computer: A Tool for Education 

By Don Inman August/September p 54 

The Compucolor Dream Machine 

By Carl Warren October p 58 

The F8 Finds a Home as a Peripheral Processor 

By Russell Fish III January p 94 

The OEI 6100 Series System Analog Graphic 3-D Display Building 
Block Modules 

By Roger H. Edelson March p 98 

The TI-99/4 Home Computer 

By Carl Warren August/September p 50 

Timesharing: A Part of Business with the Alpha Micro System 

By Terry Costlow January p 62 

Z-80: Is It Really Better? 

By Rod Hallen February p 94 

MATHEMATICS 

A Simple Method of Binary Number Subtraction 

By S. Leon Felkins May p 147 

complex numbers (PolyMorphic BASIC listing) 

By Alfred Adler May p 39 

conversion of number bases (Poly BASIC listing) 

By Alfred A. Adler June p 35 
factorials & matrices (3 programs) 

By Walter Pragnell October p 39 

factorials and hyperbolic functions (Poly 88 BASIC listing) 

By Alfred Adler April p 40 
matrix inversion 

By Alfred Adler November p 30 

solutions of transcendental equations (North Star listing) 

By Alfred A. Adler December p 37 
table for hex to decimal conversion 
By Alfred Adler March p 34 

MEDICINE 

automated multiphasic health testing 

By Wm. V. Weiss, M.D. March p 30 

computer stored ambulatory record 

By Wm. V. Weiss, M.D. April p 36 

GA: I Hear You 

By Carl Warren April p 76 

lack of interest in medical software 

By Wm. V. Weiss, M.D. August/September p 24 

medical CAI 

By Wm. V. Weiss, M.D. July p 26 
medical history automation 
By Wm. V. Weiss, M.D. February p 32 
physician-computer relationship 
By Wm. V. Weiss, M.D. January p 34 


spines 

By Wm. V. Weiss, M.D. June p 33 

Technology Extends the Capabilities of the Deaf and Blind 

By Betsy Gilbert August/September p 44 

The Handicapped Byte Back 

By Terry Costlow August/September p 40 

MISCELLANEOUS 

1978 Microcomputer Survey of subscribers 
January p 67 

Computers — The Plain Truth: Selecting Your First Computer 

By Roger Smolin November p 70 

Curing the Music Business Blues 

By Terry Costlow March p 50 

Electronic Games: The First Step to Home Computers 

By Terry Costlow June p 66 

Eliza (computer intelligence discussed) 

By Merl Miller December p 42 
Fairchild Technology Enhances the Living Environment 
By the INTERFACE AGE Staff June p 62 
Furniture Completes the System 
By Betsy Gilbert July p 74 

Manufacturing Operations Planning With a Programmable Calculator 

By C.R. Carpenter March p 78 

Microcomputer Industry Trade Association 

historic reference January p 1 2 

Microcomputers and Videodiscs 

By Robert D. Woolley December p 78 

Music of the Future 

By Dick Moberg March p 54 

Need a System Cabinet? Build It! 

By Jack Kirschenbaum July p 42 
Pep Talk for Non-Technical Micro-Bugs 
By Karen S. Wolfe July p 88 

Spectral Music (with BASIC listing of Fourier Transform and Power Curve 
Fitting Routine) 

By G.S. Stiles March p 56 

Speech Synthesis with Linear Predictive Coding 

By Larry Brantingham June p 72 

Storage Technology: Solving 50% of a Problem 

By Carl Warren October p 1 05 

Structural Decomposition 

By Stanley Dunn June p 136 

The Computerized Artist 

By Betsy Gilbert December p 72 

The Expanding Furniture Market 

By Terry Costlow November p 1 38 

The House Gimix Built 

By Bill Turner June p 57 

The Human-Dolphin Interface 

By Mathew Tekulsky July p 93 

the naive computer user — part 1 

By Merl Miller and Rich Didday July p 34 

the naive computer user — part 2 

By Merl Miller and Rich Didday August/September p 29 

the naive computer user — part 3 

By Merl Miller and Rich Didday October p 51 

The OEM Connection 

By Terry Costlow July p 50 

Time and the Computer 

By R.W. Berner February p 74 


NTS MINI-SERIES SUBJECT INDEX 

6502 Microprocessor 
Unit 9 December p 1 1 2 
8080 Function Pin Definitions 
Unit 9 December p 107 
Address registers 
Unit 2 March p 96 
Alternating current 
Unit 1 January p 82 
ALU 

Unit 2 March p 88 

Amplification 

Unit 1 February p 98 
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Analog data 

Unit 7 October p 101 
Analog to digital terms defined 
Unit 7 October p 103 

AND concept 
Unit 3 April p 91 
AND gate concept 
Unit 3 April p 91 
Babbage’s computer 
Unit 2 March p 85 

Basic electronics 
Unit 1 January p 74 
Bias forward and reverse 
Unit 1 February p 101 


Digital to analog terms defined 

Unit 7 October p 1 03 

Diode logic 

Unit 5 July p 107 

Diode-transistor logic 

Unit 5 July p 108 

Electron tubes 

Unit 1 February p 99 

Encoders and decoders 

Unit 7 October p 104 

Errata: January, see April p 91 

Errata: January, see May p 22 

Errata: May, see July p 90 


Binary number system 
Unit 3 April p 85 
Bipolar transistors 
Unit 1 February p 102 
Boole, George 
Unit 3 April p 90 

Boolean algebra theorems: table 

Unit 3 May p 1 1 9 

Boolean algebra: complement rules 

Unit 3 May p 1 1 4 

Boolean algebra: distributive law 

Unit 3 May p 1 1 5 

Boolean algebra: rules 
Unit 3 May pill 
Boolean algebra: theorems 
Unit 3 May p 1 1 2 
Capacitance 
Unit 1 January p 84 
Capacitive resonance 
Unit 1 January p 84 
Circuitry 

Unit 5 July p 1 09 
Circuits, parallel 
Unit 1 January p 82 

Circuits, series 

Unit 1 January p 82 

Clock periods 

Unit 2 March p 96 

Complementary NAND gate 

Unit 5 July p 1 1 0 

Complementary NOR gate 

Unit 5 July p 1 10 

Computer divisions 

Unit 2 March p 86 

Computer terminology 

Unit 2 March p 86 

Computer types and classes 

Unit 2 March p 84 

Computing Power 

Unit 9 December p 106 

Counter/Ramp type analog to digital converter 

Unit 7 October p 103 

CPU 

Unit 2 March p 90 

Decimal number system 

Unit 3 April p 84 

Demorgan’s theorems 

Unit 3 May p 1 16 

Derivation of 3-input variable expression 

Unit 4 June p 1 14 

Derivation of Boolean expressions 

Unit 4 June p 1 1 2 

Digital data 

Unit 7 October p 101 
Digital integrated circuits 
Unit 5 July p 106 

Digital to analog converters 
Unit 7 October p 102 


EXCLUSIVE OR circuit 
Unit 3 May p 1 10 
Field effect transistors 
Unit 1 February p 106 
Field effect transistors 
Unit 5 July p 1 10 
Flags 

Unit 2 March p 90 
Flip flop applications 
Unit 4 June p 1 1 9 
Flip flop circuits 
Unit 4 June p 1 1 6 
Flip flops 

Unit 4 June p 1 1 6 
Flip flops using 1C logic gates 
Unit 4 June p 1 1 8 

Hexadecimal number system 
Unit 3 April p 86 
Inductance 

Unit 1 January p 84 
Integrated injection logic 
Unit 5 July p 1 1 0 
Integrated circuits 
Unit 5 July p 1 06 
Introduction to Logic families 
Unit 4 June p 1 20 
Introduction to microprocessors 
Unit 6 August/September p 74 

Junction diodes and transistors 
Unit 1 February p 100 
Karnaugh maps 

Unit 4 June pill and p 1 1 4 
Lenz’s law 

Unit 1 January p 81 
Logic 

Unit 3 April p 90 
Logic circuits 
Unit 4 June p 1 1 5 

Logic levels and noise margins 

Unit 5 July p 109 

Logic polarities 

Unit 4 June p 1 1 6 

Logic symbols 

Unit 4 June p 1 1 5 

Magnetism 

Unit 1 January p 78 
Memories 

Unit 6 August/September p 78 

Memory terms defined 

Unit 6 August/September p 79 

Memory organization 

Unit 2 March p 87 

Memory types and hierarchy 

Unit 2 March p 88 

Microprocessor “wares” . 

Unit 6 August/September p 78 
Microprocessor communication 
Unit 6 August/September p 78 
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Microprocessor impact 


The Pascal Notebook — Chapter 5 

Unit 1 January p 74 


By Henry Davis November p 148 

Microprocessor instructions 


The Pascal Notebook — Chapter 6 

Unit 6 August/September p 77 
Mutual induction 


By Henry Davis December p 1 1 7 

Unit 1 January p 81 


ROBOTS 

NOT concept 


A Robot in a Shell 

Unit 3 May p 1 09 


By Roger C. Garrett April p 58 

Number systems conversions 


A Robot That Does Nothing Until Controls Are Added 

Unit 3 April p 87 


By Erik Lindholm April p 68 

Number systems history 


A Rover Robot Scoops Soil and Tests Water 

Unit 3 April p 82 


By Robert Profeta April p 60 

Octal number system 


artificial intelligence 

Unit 3 April p 86 


By Merl Miller March p 40 

Ohm’s law 


broadminded robots 

Unit 1 January p 81 


By Merl Miller June p 47 

OR concept 


cognitive learning 

Unit 3 April p 90 


By Merl Miller January p 48 

Phase 


Industrial Robots 

Uhit 1 January p 82 


By Betsy Gilbert April p 72 

Processor cycle 


machine vision 

Unit 8 November p144 


By Merl Miller February p 50 

Program execution 


Reaching for the Future 

Unit 2 March p 96 


By John K. Gallaher Jr. April p 62 

Quantitative law of induced EMF 


robot judges 

Unit 1 January p 80 


By Merl Miller November p 38 

Rectification 


The Beginning of a New Era: The Working Robots 

Unit 1 February p 98 
Resistance 


By Terry Costlow April p 64 

Unit 1 January p 84 


SOFTWARE APPLICATIONS 

Resistor logic 


“Fuzzy” Decision Making Program (BASIC listing) 

Unit 5 July p 1 07 


By C.P. Whaley November p 87 

Resistor-transistor logic 


6502 Comprehensive Memory Test Program (with assembled listing) 

Unit 5 July p 1 07 


By Steve Nabers April p 140 

RTL NOR-gate 


6800 MIKBUG™ DUMP (assembled listing with object code) 

Unit 5 July p 107 


By Tom Munnecke March p 180 

Subroutines 


6800 Program Relocator (assembled listing with object code) 

Unit 2 March p 94 


By Gordon W. Wolfe March p 177 

Time defined 


A Color Television Interface (with 3 assembled listings) 

Unit 8 November p 140 


By William Rogers December p 90 

Time in computer relationship 


A General Purpose Decision-Making Model for Small Business (with North 

Unit 8 November p 1 40 


Star BASIC listing) 

By Jack Spencer-Jones July p 68 

Timing standards 


Unit 8 November p 144 


A Musical Synthesizer for the KIM-1 (3 assembled 6502 listings) 

Transistor logic 


By Jed Margolin March p 64 

Unit 5 July p 107 


A Simple Financial Report Writer (CBASIC listing) 

Transistor-transistor logic 


By Fred LaPlante February p 64 

Unit 5 July p 1 09 


A TRS-80 Letterwriter (BASIC listing) 

Transistors 


By C.L. Cooper May p 96 

Unit 1 February p 100 


A Versatile Memory T est for the TM9900 (assembled listings with object code) 

Tri-state logic 


By Tom Morris August/September p 138 

Unit 5 July p 1 1 2 


APL LIST Function (Vanguard ALPZ80) 

Truth tables 


By Alan R. Miller October p 1 2 1 

Unit 4 June pill 


ARCTAN calculations (BASIC listing) 

By Alfred Adler February p 42 

Astrological Horoscope Program (PET BASIC listing) 

PROGRAMMING 


By Michael and Margaret Erlewine April p 146 

Programming Technique (6800 and 8085 addressing) Night 2 


Burn Your Own PROMs (assembled 8080 listing) 

By Bill Turner February p 126 


By Alan R. Miller February p 130 

Programming Technique (6800 and 8085 assembly) Night 1 


Changing Acres to Rods to Yards to . . . (SWTPC 8K BASIC listing) 

By Bill Turner January p 125 


By Jim Schreier August/September p 48 

Programming Technique (6800 and 8085 initialization) Night 4 


complex numbers (PolyMorphic BASIC listing) 

By Bill Turner April p 92 


By Alfred Adler May p 39 

Programming Technique (6800 and 8085 instructions) Night 3 


Computerized Flowcharting (assembled and TDL BASIC source listings) 

By Bill Turner March p 80 


By Alfred S. Baker August/September p 121 
conversion of number bases (Poly BASIC listing) 

Structured Assembly-Language Programming for the 8080 


By Alfred Adler June p 35 

By Alan R. Miller November p 153 


Designing the Lakeland Repeater Control (6800 assembled listing) 

The Pascal Notebook — Chapter 1 


By Bill Hunsicker January p 128 

By Henry Davis June p 106 


Discrete Model Simulation Program (TDL BASIC listing) 

The Pascal Notebook — Chapter 2 
By Henry Davis July p 97 


By Dennis E. Bahr August/September p 94 

The Pascal Notebook — Chapter 3 


Factorial Computation (2 listings) and Matrice Tutorial (1 listing) (TDL BASIC) 

By Henry Davis August/September p 85 


By Walter L. Pragnell October p 39 

The Pascal Notebook — Chapter 4 


factorials and hyperbolic functions (Poly 88 BASIC listing) 

By Henry Davis October p 88 


By Alfred Adler April p 40 
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Files Saving Format Subroutine (TDL BASIC listing) 

By William F. Curran October p 1 4 

FORECAST: Volume Projections for Small Business (Microsoft BASIC 
v 4. 1 listing) . 

By Leo P. Biese December p 60 

Function Approximation with Two Variables (BASIC listing) 

By Alan Miller February p 9 

Generating Copies of the TRS-80 Machine Language Tapes (with assem- 
bled Z-80 listing) 

By R.B. Johnson June p 134 

Gestation Calculations (SWTPC BASIC listing) 

By Jim Schreier April p 70 

High Performance Low Cost New Printer (with 6800 assembled listing) 

By Owen F. Thomas April p 102 

Home Applications for the 6800 (assembled listing) 

By David E. Shambaugh June p 68 

In-Line Machine Language Subroutines for BASIC Interpreters (6800 listing) 

By John P. Newcomer February p 140 

Income Averaging Program (North Star BASIC listing) 

By J. Dunn and M, Farris March p 72 

Index Sequential File Processing (sample BASIC program) 

By Robert F. Zant November p 1 02 

Indexed-Sequential Random Files for the TRS-80 (listing in BASIC) 

By Phil Slaughter August/September p 60 

Integrated Circuit Testing for Hobbyists (with BASIC test program) 

By Tim Barry and Ed Ingber July p 82 

Interfacing with Commercial Software (CBASIC Checkwriting program) 

By Eric D. Savage May p 70 

Keeping Classroom Records (TRS-80 BASIC listings) 

By Richard Lemon and Craig Jones October p 74 
Lumber (SWTPC BASIC listing) 

By Jim Schreier June p 80 

Managing Layaway Accounts (Micropolis BASIC listing) 

By Ray Vukcevich February p 88 

Microcomputer Analysis of Return on Investment (Alpha-BAS|C listing) 

By Timothy J. Burke May p 90 

Microsoft FORTRAN for CP/M (assembled 8080 Random Number listing) 
By Alan R. Miller March p 172 

mortgage program “MORTPAY” (PolyMorphic BASIC v A00) 

By Alfred Adler August/September p 26 
musical note game (Atari 400 listing) 

By Al Baker December p 34 

NAMELIST: A Formatted Name Listing Routine (assembled 8080 listing) 
By Ron Tipton May p 1 03 
Notary (SWTPC BASIC listing) 

By Jim Schreier February p 81 
Pathology Bookkeeper (MBASIC listing) 

By Jon R. Lindsay November p 61 

Payday (20 MSI BASIC listings) 

By Dave Gardner May p 59 
PERCOM 8080 Monitor (assembled listing) 

By Gene Carleton January p 90 
Poster Creation (Microsoft BASIC) 

By Alan R. Miller October p 139 
relocat (Poly BASIC listing) 

By Alfred Adler July p 24 

Sales Record Keeping (4 MITS BASIC programs) 

By David R. Witt May p 80 

Saving Time While Keeping Minutes (with Microsoft BASIC listing) 

By Jon R. Lindsay july p 76 
Search Word (MSI BASIC) 

By Dave Degler November p 21 
Simple Graphics (6800 assembled listing) 

By Henry Wurzburg December p 24 

Spectral Music (BASIC Fourier Transform and Power Curve Fitting Routine) 
By G.S. Stiles March p 56 

Statistical Analysis for Business Research (4 TDL BASIC listings) 

By John A. Lehman May p 76 

TLABEL: An 8080 Program to Punch Human-Readable Labels (assembled 
listing) 

By Alan R. Miller January p 134 

TRS-80 Disk Renumbering Program (with BASIC source) 

By Arlan Dabling and Jim Schreier August/September p 14 


TRS-80 Level I Assembler Fix 

By Mike Wolfe May p 20 

Two Views of Credit (2 SWTPC listings) 

By Jim Schreier May p 1 00 

typical iteration routine (North Star BASIC listing) 

By Alfred Adler December p 37 
Unit Inventory Control (BASIC-E listing) 

By Chuck Atkinson November p 78 

Using TRS-80 Graphic Codes (with BASIC sample) 

By Woody Pope December p 1 40 

Z-80 Patch for MITS Extended BASIC (assembled listing) 

By Alan R. Miller March p 169 


SOFTWARE REVIEWS 

“Accounts Payable and Receivable” criticism 

By Carl Heintz May p 43 

“Payroll with Cost Accounting” criticism 

By Carl Heintz March p 36 

AJA’s Small Business Software 

By INTERFACE AGE Staff August/September p 46 

APL for the Z-80: Vanguard’s CP/M Version 

By Alan R. Miller October p 121 

ASI’s Clinical Accounts criticism 

By Bob Johnson June p 41 

CBASIC: A Business-Oriented Language for CP/M 

By Alan R. Miller August/September p 116 

CCA Management System Reviewed 

By Carl Heintz November p 51 

CP/M criticism 

By Carl Heintz November p 50 

Ecosoft criticism 

By Carl Heintz July p 30 

ED-80: SDT’s Editor for CP/M 

By Alan R. Miller December p 135 

EDIT-80: Microsoft’s System Editor for CP/M 

By Alan R. Miller July p 152 

Flexing with FLEX™ Utilities 

By Jim Schreier July p 156 

Graham Dorian’s Apartment Package Reviewed 

By Bob Johnson August/September p 38 

Graham Dorian’s Payroll Package Reviewed 

By Bob Johnson August/September p 38 

Home Poison Control — Use Your Computer to Save a Life 

By Alan R. Miller June p 131 

Micropro’s TEX-WRITER Reviewed 

By Carl Heintz October p 56 

Micropro’s WORDMASTER Reviewed 

By Carl Heintz October p 55 

Microsoft FORTRAN for CP/M (with 8080 assembled listing to generate 
random numbers from 0 to 1) 

By Alari R. Miller March p 172 

Microtex General Contractors criticism 

By Bob Johnson June p 41 

Pascal is Here to Stay 

By James Merritt May p 52 

PRO-TYPE: A Low-Cost High-Quality Wordprocessor 

By Carl Warren April p 80 

Structured Systems Group software criticism 

By Bob Johnson April p 47 

Structured Systems Group’s LETTERIGHT Reviewed 

By Carl Heintz October p 54 

SWTPC’s New PILO.T 

By Jim Schreier Oclober p 1 35 

System to System Communications Using CP/M 

By W.C. Hoffer January p 58 

TEX: A Text-Output Formatter for CP/M 

By Alan R. Miller May p 144 

The KLH Spooler for CP/M: Keeping Your Line Printer Busy 

By Alan R. Miller April p 136 

The Sport of Sorting (TSC Sort/Merge Package) 

By Jim Schreier November p 1 56 
TRS-80 Level I developments 
By Michael P. Shepanski June p 17 
WHATSIT? Reviewed 
By Carl Heintz November p 54 
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MICRO-MARKET 


CAT-100 GETS 

COLOR! 


Radio /haek D . 1E » 

COMPUTER CENTER 

MICRO MANAGEMENT 

Complete on two S-100 boards, 
CAT-100 is the original 16-color 
imaging system with high 
resolution video frame grabber. 

FREE CATALOG stock, 

request yours today 72 hb .shipment 

Video out: 4-bit 0/A tllJ . . . „ 

16 levels or 16 colors Video input: full speed Expandable 32K-byte 
2 pgU | t t \ 4-bit A/D jmage memory 

Phototrigger Expansion bus j generator. 

|ggj|| SYSTEMS 

m JKA 

Up To 15% Discount 
on 

TRS-80's 

//M ui.uiaanuntilUli! 4lj 

WE HAN/E THE HIGHLY 
RELIABLE LOBO DISK DRIVE 
INSTOCK! 



gH DIGITAL Dept. 53 595 Matadero Avenue 

H VIDEO Palo Alto. CA 94306 

M SYSTEMS 415/494-6088 


MINI MALL— DOWNTOWN SHOPPING CENTER 
CAIRO, GEORGIA31728 
912-377-7120 


J HOMESTEAD 
COMPUTER GAMES 

DEBUGGED 
READY TO PLAY 
GAMES OF CHANCE 

NORTHSTAR COMPUTER 
SYSTEMS 

ECONOMIC SITUATIONS 
HOUSEHOLD PROGRAMS 
E XCITING PATTERNS 

1 Floppy Disk 
Contains 25 Games 

For ONLY $17.50 


SEND TO: 

HOMESTEAD COMPUTER 
SOFTWARE; 14546-SR23; 




GRANGER, IN 46530 











C-10 SHORT 50 FT. 

CASSETTES 


Qty. Price 
1 $ 1.00 
10 $0.75 
50 $0.65 

Premium tape and cassettes acclaimed 
by thousands of repeat order microcom- 
puter users. Price includes labels, cas- 
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (408) 
735-8832. 



MICROSETTE CO. 
777 P^lomar Avenue 
Sunnyvale, CA 94086 


TRS-8O 0 

EXCHANGE 

Save on used TRS~80 hardware 
and peripherals. We buy and sell 
TRS _ 80 Level X's and Us, inter- 
faces, disks, and printers. A limited 
warrantee on this equipment is also 
available. 

We also buy and sell used, origi- 
nal and complete Radio Shack^ disk 

software packages. . 

Reg Tradmark® 

FOR A QUICK RESPONSE 

^ CALL 203-669-0726 > 


CASSETTE 

DUPLICATION 


TRS-80 (I & II), PET, APPLE, KIM, ATARI 

Quality software duplication is more 
than copying cassettes. Microsette du- 
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin- 
ished products dre of consistent quality, 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti- 
ties. Call (408) 735-8832 for details. 





MICROSETTE CO 
777 Pcilomar Avenue 
Sunnyvale, CA 94086 


fgflPPLE ) 

SUPER SALE!! 

16K Apple II $995.00 

or Apple II Plus 
Apple Disk ll 

w/controller $529.95 

Apple Soft Cards $159.95 
Pascal Language Card $459.95 
10 Megabyte Disk 
for Apple $4695.00 

DC Hayes Modems $339.95 

UCATRfl CDmPUTER STORE 

Across from Ramada Inn 
P.O. Box 1000 
Destin, FL 32541 
904-837-2022 

Credit Cards Accepted 



TRS-80 


SAVE 

10%, 15% and more on Computers. 


PAN AMERICAN ELECTRONICS, INC., A 

Radio JTiaeK 

AUTHORIZED SALES CENTER 

1117 CONWAY MISSION, TX 78572 

EAST 212/283-0534 
WEST 213/564-5463 
NORTH CENTRAL 312/666-6098 
SOUTH CENTRAL 512/581-2765 

(main telephone number) 



MEMOREX 

Floppy Discs 

Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 
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1/9TH PAGE ADS 
ADVERTISING THAT 
PAYS FOR ITSELF 

If you haven’t tried INTERFACE AGE’s %th page 
advertising, you’re missing out on a valuable sell- 
ing tool for your products. Examine these unique 
advantages that only INTERFACE AGE provides: 

AMERICAN NEWSSTAND DISTRIBUTION 

The December 1979 magazine will mark the 
third issue of INTERFACE AGE appearing on the 
nation’s newsstands. Since the introduction of 
INTERFACE AGE on the newsstands the reader 
response has been overwhelming. Now is the 
time to reach this new buying audience which 
continues to remain unduplicated in any other 
microcomputer publication. 

EUROPEAN NEWSSTAND DISTRIBUTION 

The January INTERFACE AGE will be the 
premiere issue on the newsstands in Germany 
and Austria. If you’re looking to increase your in- 
ternational sales, cash in on this lucrative over- 
seas market with your %th page advertising. 

COST SAVINGS 

At $200.00 per insertion, %th page advertising 
continues to provide you with the lowest cost per 
thousand in the microcomputer industry. Think 
about it. Where else will you be able to reach 
such an audience at only $2.00 per thousand? 
Reserve your space early to insure the best posi- 
tioning for your %th page ad. 


TRS-80 COMPUTING 

non-profit newsletter 
$15 (U.S.)/12 issues payable 

Computer Information Exch., Inc. 
Box 158 

San Luis Rey, CA 92068 


SAVE MORE THAN 20%! 

NORTH STAR - INTERTUBE 
THINKER TOYS - MICROTEK 

The smartest computers at the smartest price 
Quad & Double Density 



LIST 

ONLY 

HORIZON- 1-32K-D kit 

$1,999 

$1585 

HORIZON-2-32K-D kit 

2399 

1905 

Assembled & tested 

2765 

2195 

HORIZON-2-32K kit QUAD 

2799 

2225 

Assembled & tested 

3215 

2555 

Pascal for North Star on Disk 


49 

Powerful North Star BASIC 


FREE 

TEI PT 2 1 2 Computer 5 MHz 

8000 

6250 

Thinker Toys DISCUS 2/D, A&T 

1149 

949 

Discus/2 + 2 1.2 megabytes, A&T 

1549 

1299 

Measurement System Memory, A&T, 4MHz 64K 

: 640 

Godbout Memory 

Call for Price 

INTERTUBE II Smart Terminal 

995 

780 

MICROTEK Printer 750 


675 

ANADEX Printer 

995 

875 

Florida Data Printer, 600 cps, 4300 

Call for Price 


MARYELLEN Word Processor Your Best Buy 38 
Textwriter III 125 

EZ-80 Tutorial, Learn Machine Language 25 

PDS for North Star, Better than CP/M 99 

Compiler for Horizon Secret Superfast Code 1 00 
10 • off software prices with computers 
VERBATIM the best Diskettes Box of 1 0 29 

Which Computers are best? BROCHURE. . . FREE 
North Star documentation refundable w/HRZ 20 

AMERICAN SQUARE COMPUTERS 

Kivett Dr Jamestown, NC 27282 919-883-1105 


TRS-80 Quality Software. Be selective! 

Data base manager. Report writer. No user program- 
ming. $69. Mod II $199. A/R features aging, credit 
checking, monthly statements, invoices, labels, 
order entry. $69. Mod il $149. Inventory. Key random 
access. $99. Mod II $149. Mailing list: multiple 
labels, report writer, 4 digit selection code, multiple 
sort keys, fast sort. $59. Mod II $99. Word processor. 
19 format commands. $49 for Mod I or Mod II. 
Manual $5, Mod II $10. 

MICRO ARCHITECT 

96 Dothan Street, Arlington, MA 02174 


ACCOUNTS RECEIVABLE/TRS-80 

Up to 335 accounts / 2 drives will run on 1 
drive. Does all inc. statements, reports. Post- 
ing journals too. $59.95 

JACK G. HATFIELD 
2895 Bedford Avenue 
Placervile, CA 95667 


You can 
now order 
article 
reprints 
from this 
publication 

University Microfilms International, 
in cooperation with publishers 
of this journal, offers a highly con- 
venient Article Reprint Service. 

Single articles or complete issues 
can now be obtained in their 
original size (up to 8 V 2 x 1 1 inches). 
For more information please com- 
plete and mail the coupon below. 

ARTICLE REPRINT 
SERVICE 

University Microfilms International 


□ YES! I would like to know more about the Article Reprint 
Service. Please send me full details on how I can order. 

□ Please include catalogue of available titles. 


Name Title 

Institution/Company 

Deoartment 

Address 


City 

State Zip 

Mail to: 

University Microfilms International 

Article Reprint Service 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 


Available now. . . 

JOB COSTING SOFTWARE 

for the 

NORTH STAR COMPUTER 

Now you can have updated reports to track con- 
struction costs, project management cost, etc., as 
well as bidding. Can be updated as desired — daily, 
weekly, monthly. Reports reflect current job-to-date 
and year-to-date cost for labor and material. Master 
files are job cost codes, transactions, vendor cost 
code summary by job. Up to 99 cost codes with 99 
subdivisions for each job. Reports can be viewed on 
CRT or printed. Very easy to run menu prompts user 
through processing. Many other features. 21 pro- 
grams in North Star BASIC including sorts. System 
runs on North Star with 48K, CRT, printer, 2 disk 
drives (double density), 10-digit precision. (Ask 
about modification for other BASICS and computers). 

Job costing programs on diskette, sample data files 

on diskette, and documentation $500.00 

(We accept VISA and Master Charge) Dealer in- 
quiries invited. Other software available: General 
Ledger - Payroll - Veterinarian 

THE COMPUTER PEACE, INC. 

A Micro-Computer Retail Store 

2718 Colonial Ave., S.W. - Roanoke, VA 24015 

(703) 982-3661 


CP/M and NORTH STAR USERS 

Good Software Does Not Have to Be Expensive 

MARYELLN 

WORD PROCESSOR (REL 6.0) 

She is 8080 assembly language fast, has 36 
powerful commands, is easy to use, and she can 
perform for you for only $44!!! Write for details 

G. YOUNG, INC. 

(Formerly Surf Computer Services ) 

P.O. Box 3218 Dept.-C, No. Hollywood, CA 91609 


4 «««« ♦ »»»» ♦ 

^ UCSD™ PASCAL X 

& + ^ 
v TEXAS INSTRUMENTS v 
v v 

% AN EXCITING ENVIRONMENT^ 

♦ •Floppy Based Systems ♦ 

A •Multi-User/Hard Disk A 

A A 

ft TICOM Systems, Inc. A 
yy 10100 Santa Monica Blvd., #862 yy 
A Los Angeles, CA 90067 A 
ft (213) 552-5328 ft 

♦ «««« ♦ »»»» ♦ 


Check our prices — We will not be undersold! 


DISCOUNTS! 

POLY-8813 1 drive-No monitor $2850 

POLY-88 System 2 $575 

IMSAI 1-8080 22 Slot $650 

IMSAI V10 Basic/C Kits $150/$260 

NORTH STAR First Disc System Kit $500 


POLY 88/8813 Software $2.50/Program 

AAAA Computer How’s 
1477 Barrington, Suite 17 
W. Los Angeles, C A 90025 (21 3) 477-8478 
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MICRODEX 


FINDISK-II Automatically extract file names 
from disks, print disk directory labels, indexed 
master list of all your disk files. DOS 2.2, 3.0 or 
NEWDOS, $20. RIA-II Real Estate Investment 
Analysis, business or home ownership. Input: 
costs, loan, tax data. Output: before/after tax 
cash flows, rates of return, depreciation, profit/ 
gain of sale for any time series, $30. 32K 
TRS-80 tape or disk (one drive — order tape) 
VISA/MC. DOCUMAN SOFTWARE, Box 
387-C, Kalamazoo, Ml 49005, (616) 344-0805. 

NORTH STAR READY REFERENCE 
CARDS. Contains Basic Commands, DOS 
Commands, Basic Entry Points, Hard Disk Er- 
rors, Common Memset, DOS File & Data Types, 
and much more. Send $1 + 25C postage & 
handling. COMPLETE BUSINESS SERVICES 
CORPORATION, 70 West Center, Logan, UT 
84321, (801) 752-5713. 

MICROPOLIS™ MOD II Software Data 
management system. Mail list. Document pro- 
cessor. Remote console. Form letters. Editbr. 
Games. A/R. CMS Consultants, P.O. Box 
2685, Baltimore. MD 21215. 


PROPERTY MANAGEMENT - professional 
software including operating statements, delin- 
quency reports, budgeting, checkwriter, invest- 
ment analysis, and more. CBASIC. Meets IREM 
requirements. Cost: $650, with demonstration 
diskette/manual $35.00. A-T Enterprises, 221 
No. Lois, La Habra. CA 90631 . (213) 947-2762. 


ALPHA MICRO WORD PROCESSING has 

justification, form letters, tables, fancy titles with 
page numbering (optional Roman numerals) 
centering, bold printing, table of contents, sorted 
index. Has 70,000 word on-line dictionary and 
program to detect spelling errors and typos and to 
automatically hyphenate and MUCFf MORE! 
$500 and worth it! Send for free brochure or $ 1 5 
for manual. Bob Toxen Computer Systems, 
2050 De La Cruz, Santa Clara, CA 95050, 
(408) 496-0855. 

PH I DECK/DISK TRANSFER UTILITY. 

Runs under CP/M, CDOS or MCOS. Allows use 
of phidecks for backup of disk files, and more. 
Complete source listing included. $20.00 on 8” 
diskette. Send SASE for details. Greg Stuk, 
2170-11 Cram Place. Ann Arbor. Ml 48105, 
(313) 996-0497. 

TRS-80 PERSONAL ESTATE planning pro- 
gram. Requires Level II and 16K. $19.95 for 
cassette and documentation. Larry H. Buss, 101 
So. U St., Apt. 1, Lompoc, CA 93436. Add $4 
for source listing. 

MITS DISK DRIVE with BASIC & FORTRAN, 
$800. MITS Okidata 1 10 printer with controller, 
$800. SSM PROM with MITS DBL & MBL, 
$80. All boards fi^lly socketed and factory check- 
ed out. Make offer. K.R. Roberts, 10560 Main 
St., Suite 515, Fairfax, VA. (703) 378-7266, 
591-6008, 591-0277. 


MITS Altair 8800A, includes 32K RAM, ACT, 
2SIO, CPU, ADM-3A, manuals, ext. BASIC on 
cassette, etc. 5 months old. No troubleshooting, 
$1700 plus free tape recorder. First cashier’s 
check or M.O. to M. Wedgle, 5228 S. Fox, 
#311, Littleton, CO 80120. 


GODBOUT ECONORAM II boards (static 
8K, 450 nsec, S-100 bus) plus 4 spare 2102 
memory ICs, $90 each or nearest offer. Ron 
Subler, 25 First Parish Rd., Scituate, MA 02066. 

S&D SALES 4K RAM, $50. Vector Graphic 
PROM/RAM, $75. Ten 1702A PROMs, $35. 
Fred Manthey, Box 619, Mullan, ID 83846. 

TRS-80 DATA BASE/report generator. 32K 
& DOS. No user programming. Define file para- 
meters & report format on-lne. Report features: 
field select, filter, sort arith, summary. $49. Tony 
Pow, 96 Dothan St., Arlington, MA 02174. 

TEXAS INSTRUMENTS TI-59 card pro 
grammable calculator with PC-100A printer. 
Aviation library, extra cards, programs and PPX 
materials. Almost new. Sent UPS. $287. Dave 
Balmer, Box 325, Union Lake, Ml 48085. 

IMSAI 8080 with 22-slot motherboard, Imsai 
MIO board, 8K Seals board, 16K Godbout 
board, active terminator board, extender/logic 
probe board, Polly VDM board, SDS 16K 
EPROM board. First certified check for $900 
takes it. Software included. David Rosenblatt, 
P.O. Box 2600, Tampa, FL 33601. 

SIKES RS-232 Comm-Stor with dual drives 
and most options. Perfect condition, $2500. 
Fred Bellomy, P.O. Box 2400, Santa Barbara, 
CA 93120, (805) 965-5555. 

DIGITAL DEVELOPMENT CORPORA- 
TION Model 12750 fixed head disk. 196 
Kbytes, 8.5 msec high speed access. Helium 
pressurized system with 1 6 external track protect 
switches. Full documentation. $500 plus ship- 
ping. J. Zeglinski, 32 Aldgate Ave., Toronto, On- 
tario, Canada M8Y 3L6. 

WANTED TO purchase: two random beam 
CRT displays for use as vectored graphic 
displays. Must measure 12” or larger. Will pay 
top dollar for quality equipment. Send description 
and price to Edward Rees, 8835 S. Oak Park 
Dr., Apt. 20, Oak Creek, Wl 53154. 

WANTED: JOLT computer and Martin 

Research 8008-based computer. Can also use an 
Intel SIM-8 board. J. Titus, P.O. Box 242, 
Blacksburg, VA 24060, (703) 951-9030. 

WANTED: CONTROL Data Corp. model 
5A5/5A6 computer terminal, schematics and 
operatinos manual, or logic diagrams for 423 
type logic rack. John Renwick, 1701 N. Fen- 
more, Camarillo, CA 93010. 

WANTED: BACK issues of Interface Age, 
Byte, Kilobaud, Popular Electronics, Popular 
Mechanics, Radio Electronics and Scientific 
American in good condition. Have a few 
duplicates of above to sell or swap. Send details of 
holdings and price to Michael Carter, 62B Escon- 
dido Village, Stanford, CA 94305. 


MICRODEX is a new classified advertising 
section available to readers wishing to buy, 
sell or trade hardware and software. Price is 
$1 per word, 25 word minimum. First two 
words printed bold. Additional bold type $5 
per word. Send copy with check or money 
order to INTERFACE AGE, Dept. M-l, 
1 6704 Marquardt Ave., Cerritos, CA 90701 . 


HAYDEN STARTS 
THE NEW YEAR 
RIGHT... 



New! PROBLEMS FOR 
COMPUTER SOLUTION, 
Second Edition ISpencer). 

Offers a wide selection of problems 
for solution for those who wish to 
test their programming skills. Prob- 
lems include mathematical disci- 
plines, science, business, game 
playing, and more. #5 191 - 3 , $ 5.95 

New! BASIC COMPUTER 
PROGRAMS FOR THE HOME 

fSternberg) Each program is docu- 
mented with a description of its 
functions and operation, a listing 
of the BASIC program, a symbol 
table, sample data, and one or 
more output samples. Programs 
include: Kitchen Helpmates, 
Hobbyist's Diaries, Recreational 
Programs and more. # 5154 - 9 , 
$ 8 . 95 . 

New! SOFTWARE ENGI- 
NEERING FOR MICROS: The 
Electrifying, Streamlined, 
Blueprint, Speedcode 
Method (Lewis) Written by the 
author of How To Profit from Your 
Personal Computer. This book pro- 
vides you with information on 
software quality, software engi- 
neering, and structured program- 
ming that will enable you to write 
more accurate error-free programs . 
Improves your ability to write 
abstracted ideas and then code 
them into the notations of a partic- 
ular machine. # 5166 - 2 , $ 6.95 

Available at your local 
computer store! 

Or Write To: 

Hayden Book 
Company, inc. 

50 Essex Street, 

Rochelle Park, NJ 07662 
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SOURCE 

Continued from Page 87 

to here, most felt that it was probably 
nice, but they couldn’t see an immedi- 
ate need or use for such a system. Some 
of these people had heard of com- 
puters. In fact, one was at the Radio 
Shack store to buy a TRS-80. Most had 
no interest in them at all. 

Now, I realize that twenty people do 
not a survey make , but the input did 
prove to me that education is probably 
more important than the functions that 
are being offered on the Source. 

WHAT IT CAN MEAN 

The use of a time-sharing system 
such as the Source can mean a whole 
new era in citizen information dis- 
semination. This type of system does 
not usher in 1984; but, in fact, makes 
the concept of Big Brother almost im- 
possible to occur. 

The reason for this is evident because 
communication, particularly mass com- 
munication, is the prime ingredient that 
keeps man free from the oppressions of 
big government. By developing better 
communication networks for the 
masses, average Americans can be ap- 
prised of what’s happening instantly 
and, at the same time, inform their 
leaders of their feelings, just the op- 
posite of the 1 984 scenario. 

The Source offers these capabilities 
and the others at a cost just about 
anyone can afford, see Table 1. The 
only possible long range difficulty that I 
can find with the system is the 30 char- 
acters per second transmission speed. 
This will probably change with time. 

Currently, the system sends 80-char- 
acter lines with a carriage return and 
linefeed at the end with one NULL. 
The system transmits 2K blocks or one 
80x24 screen display at a time. How- 
ever, in the several hours of operation 
that I and several other editors have used 
the system, we have noticed that an 
occasional bug does creep into the 
transmission and the 2K block is not 
always consistent. 

System programmers at the Source 
have been advised of the problems and 
implemented corrections. Which brings 
up a significant point — the system is 
always in the state of continuous update. 
Data is constantly being enhanced, up- 
dated, and system problems cleaned up 
to make it even more useful to the user. 

If you need the power of a large main- 
frame or can use the millions of bytes of 
data contained in the Source’s data- 
base, then either go to your local com- 
puter store to see a demonstration and 
sign up, or call the Source at 1 (800) 
336-3330 for more information. □ 



EDITOR S NOTEBOOK 
Continued from Page 13 

things. However, the Corvallis division 
responsible for handheld calculators will 
probably introduce a personal computer 
aimed at the Apple market. Someone says it 
might be named Capricorn. 

Should HP actually enter the market, and 
my guess is that if they do it will be at the 
winter CES, the whole picture will change 
dramatically in terms of pricing structure. I 
really suggest that you keep your eyes on 
Oregon. 


GUESSES, SPECULATIONS 
AND PREDICTIONS 

Dateline London , September , 1980 
Gold selling for $600 per ounce. The 
American dollar, German mark, and Jap- 
anese yen take a nose dive. 

Dateline Washington, September, 1980 
Administration reports highest unemploy- 
ment ever recorded since the depression. 

Dateline Washington, September, 1980 
Gasoline prices hit $1.60 per gallon. 
Department of Energy predicts over $2 per 
gallon by year’s end. 

Dateline Somewhere in Texas 
November, 1980 

Major electronics firm introduces first 32-bit 
microprocessor. 

Dateline Somewhere in Arizona 
November, 1980 

Major electronics firm introduces first flat 
screen display. 


Dateline Sometime in 80 f s 
Major firm introduces a very specific type 
package that revolutionizes the small com- 
puter industry. Hate to be cryptic here. I 
know what this one is for sure and when it 
will be introduced. Trust me, it will be one 
that will in actuality create a subset to the 
computer industry. 


Dateline Year-end 1980 
Economy on major up-swing. A new maga- 
zine directed towards digital repairmen 
comes into being. Prices go down in all 
areas of the economy, less credit available, a 
new trend in the banking industry. A new 
energy coalition is formed with major fund- 
ing from not only the U.S. government and 
industry, but with worldwide support. 

—carl 
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CONCERNED ABOUT 
WINCHESTER BACKUP? 



Corvus has 
the answer. 





Corvus — the company that brought Winchester technology to 
the microcomputer — is now delivering the solution to backup 
for less than $1500. 

It’s called the Corvus MIRROR®, a backup employing low- 
cost removable media with a total capacity of up to 100 million 
bytes each. In approximately ten minutes, you can transfer an 
entire ten million byte disk without operator intervention. 

Corvus is the company that gives you a complete systems 
solution to the mass storage needs of microcomputers. Our 
systems have fully compatible hardware and software for the 
Applet (including Apple Pascal), S-100 Bus, TRS-80±, and now 
the LSI-11 and ALTOS computers. We utilize proven Winchester 
technology with IMI-7710 drives. Up to four eight-inch disks can 
be used with our Z-80 based controller. 

Interested in our new removable-media backup or our pace 
setting Winchester systems? Both are available now. Call or 
write for full information. 






A little 



pondence — letter per- 
fect every time no matter 
how many times you change 
your mind, generates 
manuals, proposals, mail- 
ing lists and any other re- 
petitious documents but costs 
less than the average office 
copy machine? 

We know you’re going to say 
“if it’s that efficient, cuts our costs, 
increases our productivity then 
what are we waiting for?” Your 
competition won’t. 

Call for your nearest authorized 
dealer — (213)991-5740. 


Picture if you will, 
an office machine that 
relieves routine paper- 
work, speeds the flow 
of information, keeps 
up with your growing 
volume of accounting 
procedures', analyzes 
difficult sales or engi- 
neering data and has 
ready at a moment’s notice 
any information you need 
for your business decisions 
— totally up-to-date. 

And what if this office ma- 
chine manages your corres- 


along way 

Vecicr craphc me 

31364 Via Colinas, Westlake Village, CA 91361 


Taking Care of Business 
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